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,FK GDQNH +HUUQ 3URIHVVRU 'U 9RONHU 6DLOH XQG +HUUQ 3URIHVVRU 'U
$QGUHDV*XEHU IU GLH0|JOLFKNHLW GLHVH$UEHLW EHL LKQHQ DQ]XIHUWLJHQ






0HLQH )DPLOLH XQG PHLQH )UHXQGH PDFKHQ PLFK ]X HLQHP JOFNOLFKHQ
0HQVFKHQ8QGZHQQDQGLHVHU6WHOOH'DQNDXVJHVSURFKHQZLUGGDQQDXFK
JDQ]VLFKHUDQMHGHQ(LQ]HOQHQYRQ(XFK,KUZLVVWZDV,KUPLUZHUWVHLG




















ZLFNHOW XQG DXIJHEDXW0LW GLHVHU ZXUGHQ0LNURIOXLGLNFKLSV XQG /LJDQ
GHQPXVWHUKHUJHVWHOOW
$QVWHOOHYRQVWDWLVFKHQ)RWRPDVNHQEDVLHUWGDV6\VWHPDXIHLQHP0LNUR
VSLHJHODUUD\ HQJO 'LJLWDO 0LFURPLUURU 'HYLFH '0' ]XU G\QDPLVFKHQ
0DVNHQJHQHULHUXQJ'LHVHU'0'EHVWHKWDXVHWZDTXDGUDWLVFKHQ
0LNURVSLHJHOQ GLH MHZHLOV HLQH .DQWHQOlQJH YRQ P KDEHQ XQG VLFK
LQGLYLGXHOO LQ HLQHQ$Q EH]LHKXQJVZHLVH$XV]XVWDQG NLSSHQ ODVVHQ'HU
'0'ZLUGPLWKRPRJHQLVLHUWHPNROOLPLHUWHP/LFKWDXVHLQHUEUHLWEDQGL




%LOG HU]HXJW $XIJUXQG GHU 0|JOLFKNHLW ]XU VFKQHOOHQ bQGHUXQJ GLHVHV
%LOGHVVSULFKWPDQKLHUEHLYRQHLQHUÄG\QDPLVFKHQ³0DVNH
0LW+LOIHGHU3URMHNWLRQVRSWLNZLUGGDVJHQHULHUWH%LOGYHUNOHLQHUWVRGDVV
3L[HO LP HLQVWHOOLJHQ 0LNURPHWHUEHUHLFK HUUHLFKW ZHUGHQ 'HU 7HLO GHU
$QODJHZHOFKHU GDV %LOG SURML]LHUW LVW VR DXVJHVWDOWHW GDVV HU XQWHU GHU
$UEHLWVHEHQHEHU$NWRUHQEHZHJWZHUGHQNDQQ(VN|QQHQDOVRPHKUHUH
(LQ]HOELOGHU QHEHQHLQDQGHU SURML]LHUW ZHUGHQ 'XUFK GLHVHV VRJHQDQQWH
Ä6WLWFKLQJ³ N|QQHQ %LOGHU ELV ]X HLQHU ODWHUDOHQ $EPHVVXQJ YRQ
îPPðEHOLFKWHWZHUGHQ
'LH HQWZLFNHOWH /LWKRJUDSKLHDQODJH ZXUGH YHUZHQGHW XP 0LNURIOXLGLN
FKLSV KHU]XVWHOOHQ (V ZXUGH HLQH $EIRUPOHKUH DXV GHP 'LFNVFKLFKW
)RWRODFN 68 DXI HLQHP .XQVWVWRIIVXEVWUDW HU]HXJW XQG GDYRQ HLQ








WH MHZHLOV QXU ZHQLJH 6WXQGHQ GLH (LJQXQJ GHU $QODJH ]XP VFKQHOOHQ
+HUVWHOOHQ PLNURIOXLGLVFKHU 3URWRW\SHQ HQJO 5DSLG 3URWRW\SLQJ ZXUGH
VRPLWHUEUDFKW
0LWGLHVHU/LWKRJUDSKLHDQODJHZXUGHQDXHUGHPELRFKHPLVFKH/LJDQGHQ








HLQ YLHOVHLWLJHV :HUN]HXJ IU GLH 6WUXNWXULHUXQJ YRQ PLNURIOXLGLVFKHQ
6WUXNWXUHQ LP HLQVWHOOLJHQ0LNURPHWHUEHUHLFK EHL PHKUHUHQ FPð ODWHUDOHU
$XHQDEPDH GDU ,QQHUKDOE ZHQLJHU 6WXQGHQ N|QQHQ IXQNWLRQVIlKLJH
0LNURIOXLGLNFKLSV GLUHNWOLWKRJUDSKLVFK RGHU GXUFK $EIRUPXQJ KHUJHVWHOOW










GHYLFH '0'7KH ODWWHU LVXVHG IRUG\QDPLFPDVNJHQHUDWLRQDQGFRP
SULVHVDURXQGVTXDUHPLFURPLUURUVRIPHGJHOHQJWKWKDWFDQ
EHGHIOHFWHG WRDQRQRURIIVWDWH ,W LV LOOXPLQDWHGE\PHDQVRIDEURDG
ZDYHOHQJWKPHUFXU\ODPSZDYHOHQJWKIURPQPWRQP7KHOLJKW
FUHDWHGE\WKLVODPSLVUHIOHFWHGE\WKHPLUURUVLQRQVWDWHWRWKHVRFDOOHG
ZRUNLQJSODQHYLD WKHSURMHFWLRQRSWLFV7KXVE\ LQGLYLGXDOO\ VHWWLQJ WKH
SL[HOV WR WKHRQDQGRIIVWDWHVDVWUXFWXUHG OLJKWSDWWHUQ LVJHQHUDWHGDQG
SURMHFWHGRQWRWKHZRUNLQJSODQH'XHWRWKHTXLFNO\LQWHUFKDQJHDEOHSLF
WXUHWKLVSURFHVVLVUHIHUUHGWRDV³G\QDPLFPDVNJHQHUDWLRQ´
7KH SURMHFWLRQ RSWLFV DOVR GHPDJQLILHV WKH LPDJH FUHDWLQJ SL[HOV ZLWK
ODWHUDOVL]HVRIDIHZPLFURQV7KHV\VWHPLVGHVLJQHGVXFKWKDWOLJKWSUR
MHFWLQJ FRPSRQHQWV FDQ EH PRYHG XQGHUQHDWK WKH ZRUNLQJ SODQH 7KXV




GXFHG$ UHSOLFDWLRQPDVWHUPDGHRI WKH WKLFNOD\HU UHVLVW68KDVEHHQ
VWUXFWXUHGRQDSRO\PHUVXEVWUDWHIURPZKLFKDVLOLFRQHFKLSRIîFPð
ODWHUDO VL]HZDV FDVW 7KH IXQFWLRQLQJ RI WKLVPLFURIOXLGLF FKLS IHDWXULQJ
FKDQQHOZLGWKVRIPZDVGHPRQVWUDWHGLQPLFURIOXLGLFH[SHULPHQWV
$GGLWLRQDOO\ PLFURIOXLGLF FKLSV KDYH EHHQ FUHDWHG E\ GLUHFW OLWKRJUDSK\









RI ELRFKHPLFDO OLJDQG SDWWHUQV RQ WHFKQLFDO VXUIDFHV:LWKLQ VHFRQGV DQ
DUHDRIPPðZDVSDWWHUQHGZLWKELRFKHPLFDOOLJDQGVDWDSL[HOUHVROXWLRQ
RIDIHZPLFURPHWHUVLQGLIIHUHQWOLJDQGGHQVLWLHV




WRRO IRU PLFURVFDOH VWUXFWXULQJ RI PLFURIOXLGLF VWUXFWXUHV RI VHYHUDO FPð
ODWHUDO VL]H:LWKLQ D IHZKRXUVPLFURIOXLGLF FKLSV FDQEH EXLOW LQ GLUHFW
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GHQ KlXILJ VRJHQDQQWH 0HJDWUHQGV DQDO\VLHUW ZHOFKH IU GLH ]XNQIWLJH
JHVHOOVFKDIWOLFKH(QWZLFNOXQJLQKRKHP0DHUHOHYDQWH%HGUIQLVVHDEELO
GHQ %HLVSLHOH VROFKHU0HJDWUHQGV VLQG GHU GHPRJUDSKLVFKH:DQGHO GLH
JOREDO JHVHKHQH .QDSSKHLW DQ 7ULQNZDVVHU XQG 1DKUXQJVPLWWHOQ GLH
*OREDOLVLHUXQJ GHU 8PZHOWVFKXW] VRZLH ]XQHKPHQGH 0LQLDWXULVLHUXQJ




VH 6PDUWSKRQHV JHQDQQW ± VLQG NODVVLVFKH$XIJDEHQIHOGHU GHU0LNURV\V
WHPWHFKQLN 'LH ]XQHKPHQGH hEHUDOWHUXQJ GHU *HVHOOVFKDIW HUK|KW GHQ
%HGDUIDQPHGL]LQLVFKHQ6\VWHPHQZLH+|UJHUlWHQXQG$QDO\WLNV\VWHPHQ




%HGHXWXQJ (LQ 0LNURIOXLGLNV\VWHP HUP|JOLFKW GDV %HZHJHQ 0LVFKHQ
RGHU $QDO\VLHUHQ NOHLQVWHU )OVVLJNHLWVPHQJHQ 'LHV LVW EHVRQGHUV YRQ
9RUWHLOZHQQGHU]XDQDO\VLHUHQGH6WRIIQXULQJHULQJHU0HQJH]XU9HUI
JXQJVWHKWRGHUZHQQGLHVHU6WRIIJHIlKUOLFK LVW ]XP%HLVSLHOJLIWLJRGHU
H[SORVLY .OHLQHUH0HQJHQ HUK|KHQ GLH +DQGKDEXQJVVLFKHUKHLW RGHU HU
P|JOLFKHQ GLH (UPLWWOXQJ GHU JOHLFKHQ PHGL]LQLVFKHQ .HQQJU|H ZLH





GLJ8PPLNURIOXLGLVFKH.DQlOH XQG DNWLYH RGHU SDVVLYHPLNURIOXLGLVFKH
6WUXNWXUHQZLHEHLVSLHOVZHLVH'VHQ0LVFKHURGHU9HQWLOHDXIGLHMHZHLOL
JH$QZHQGXQJKLQ]XRSWLPLHUHQPVVHQDXFKKHXWHRIWLQ(UJlQ]XQJ]X
LPPHU SUl]LVHUHQ QXPHULVFKHQ 6LPXODWLRQHQ 3URWRW\SHQ KHUJHVWHOOW ZHU










VNRSLVFKH IOXLGLVFKH 6\VWHPH ]XP (LQVDW] +LHUEHL VLQG GLH VRJHQDQQWHQ
0LNURWLWHUSODWWHQ .XQVWVWRIIWUlJHU PLW ELV ]X PHKUHUHQ +XQGHUW NOHLQHQ
LQGLYLGXHOO EHIOOEDUHQ .DYLWlWHQ VHLW -DKU]HKQWHQ GLH EHYRU]XJWH 3ODWW




GHUHQ $N]HSWDQ] DXFK DXHUKDOE ZLVVHQVFKDIWOLFKHU $QZHQGXQJHQ ]X
HUK|KHQ
)UGLH+HUVWHOOXQJYRQ0LNURIOXLGLNFKLSVJLEWHVYHUVFKLHGHQVWH0|JOLFK
NHLWHQ ,Q GHU ,QGXVWULH VLQG5HSOLNDWLRQVWHFKQLNHQZLH SRO\PHUHU 6SULW]
JXVVZHLWYHUEUHLWHW'LHVHVLQGDEHUQXUEHLKRKHQ6WFN]DKOHQZLUWVFKDIW
OLFK XQG IU GLH VFKULWWZHLVH 2SWLPLHUXQJ HLQHU 6WUXNWXU XQJHHLJQHW ,P




DXIJUXQG HLQIDFK EHKHUUVFKEDUHU 7HFKQLN XQG0DWHULDOLHQ VHLW -DKUHQ GHU
GHIDFWR6WDQGDUG REZRKO 6LOLNRQ IU YLHOH 9HUVXFKH QLFKW JHHLJQHW LVW
'DUEHU KLQDXVPXVV DXFK GLH $EIRUPOHKUH ]XQlFKVW KHUJHVWHOOW ZHUGHQ
ZDV]XVlW]OLFK=HLWNRVWHW9RUDOOHPIUGHQZLVVHQVFKDIWOLFKHQ(LQVDW]LQ
GHU VFKQHOOHQ 3URWRW\SHQIHUWLJXQJ LVW GDKHU HLQ 6\VWHP ZHOFKHV VRZRKO
GHQ EHVWHKHQGHQ NODVVLVFKHQ )HUWLJXQJVSUR]HVV IU 6LOLNRQFKLSVEHGLHQHQ
DOV DXFK &KLSV LQ NOHLQHQ 6WFN]DKOHQ RKQH ]XVlW]OLFKHQ $EIRUPVFKULWW
KHUVWHOOHQNDQQYRQLPPHQVHP9RUWHLO





]HQWUDWLRQHQ YRQ 6LJQDOVWRIIHQ RGHU .UDQNKHLWVHUUHJHUQ QDFK]XZHLVHQ
ELRFKHPLVFKH6\QWKHVHQGXUFK]XIKUHQRGHU6WRIIJHPLVFKH DXI]XWUHQQHQ
)U GLHVH $QZHQGXQJHQ PVVHQ PLNURIOXLGLVFKH 6\VWHPH ]XPHLVW PLW
JHHLJQHWHQ ELRFKHPLVFK DNWLYHQ 2EHUIOlFKHQ DXVJHVWDWWHW VHLQ +LHUIU
PVVHQVSH]LHOOH/LJDQGHQDQVSH]LILVFKHQ%HUHLFKHQGHU2EHUIOlFKHHLQHV
PLNURIOXLGLVFKHQ 6\VWHPV DQJHNRSSHOW ZHUGHQ $OV /LJDQGHQ ZHUGHQ LQ
GHU%LRFKHPLH6WRIIHEH]HLFKQHWGLHPLWEHVWLPPWHQELRFKHPLVFKHQ.RP
SRQHQWHQ EHLVSLHOVZHLVH3URWHLQHQ VSH]LILVFKH%LQGXQJHQ HLQJHKHQN|Q
QHQ6SH]LILVFKEHGHXWHWKLHUEHLGDVVQXUHLQJDQ]EHVWLPPWHU%LQGXQJV
SDUWQHU PLW GHP /LJDQGHQ ELQGHQ NDQQ 'XUFK VROFKH VSH]LILVFKHQ
$QNRSSOXQJVUHDNWLRQHQDQPRGLIL]LHUWH2EHUIOlFKHQODVVHQVLFKEHLVSLHOV
ZHLVH 5FNVFKOVVH DXI 6WRII]XVDPPHQVHW]XQJHQ .RQ]HQWUDWLRQHQ XQG
YHUJOHLFKEDUHELRFKHPLVFKUHOHYDQWH0HVVJU|HQ]LHKHQ:LHEHLGHU+HU
VWHOOXQJYRQ0LNURIOXLGLNFKLSVZlUHQDWUOLFKDXFKEHLGHU$QELQGXQJYRQ























VLFK IROJOLFK LP 1DQROLWHUEHUHLFK 0HOLQ  ,P )ROJHQGHQ ZLUG EH
VFKULHEHQZDUXPXQGLQZLHIHUQVLFK)OXLGHLQPLNURIOXLGLVFKHQ6\VWHPHQ
DQGHUV YHUKDOWHQ DOV LP PDNURVNRSLVFKHQ0DVWDE XQG ZLH GLHV JHQXW]W
ZHUGHQNDQQ
 +LVWRULVFKH(QWZLFNOXQJ
'LH0LQLDWXULVLHUXQJ IOXLGLVFKHU%DXWHLOH KLQ ]XPLNURIOXLGLVFKHQ KDW GLH
(QWZLFNOXQJ NRPSDNWHU $QDO\VHJHUlWH HUP|JOLFKW GLH DXIJUXQG LKUHU
JHULQJHQ $EPDH PLW VHKU YLHO ZHQLJHU 3UREHQYROXPHQ DXVNRPPHQ DOV
KHUN|PPOLFKH6\VWHPH,Q.RPELQDWLRQPLWGHUKHXWHP|JOLFKHQ,QWHJUD
WLRQPLQLDWXULVLHUWHU $QDO\VHV\VWHPH HUP|JOLFKW GLHV QHXH$QZHQGXQJHQ









JLEW HV DOOHUGLQJV QXU ZHQLJH %HLVSLHOH '1$$UUD\V RGHU %OXW]XFNHU
PHVVJHUlWHIUGHUDUWLJH6\VWHPHDXHUKDOEGHUDNDGHPLVFKHQ:HOW





YRQ 0LNURIOXLGLN VR ZXUGHQ  ZHOWZHLW EHU  0LOOLRQHQ 7LQWHQ
VWUDKOGUXFNHUYHUNDXIW,'&7UDFNHU
1DFKGHUDNDGHPLVFKHQYROO]RJVHLW0LWWHGHUHU-DKUHDXFKGLHLQGXVWUL
HOOH $QZHQGXQJ HLQHQ :HFKVHO GHV EHYRU]XJWHQ &KLSPDWHULDOV $Q GLH
6WHOOHYRQ*ODVRGHU6LOL]LXPWUDWHQYHUPHKUWWKHUPRSODVWLVFKH.XQVWVWRI
IH 'LHV HUIOOWH GLH $QIRUGHUXQJHQ KLQVLFKWOLFK (LQZHJWDXJOLFKNHLW GDQN
GHV NRVWHQJQVWLJHUHQ:HUNVWRIIV VRZLH GHU 0DVVHQIHUWLJXQJ GXUFK $E
IRUPXQJYRQ5HSOLNDWLRQVPDVWHUQ'LHhEHUWUDJXQJGHUQHJDWLYHQ.DQDO












XPJHIRUPW ZHUGHQ NDQQ 'DKHU LVW GLH 9HUZHQGEDUNHLW LQ LQGXVWULHOOHU
$EIRUPWHFKQLN VLJQLILNDQW HLQJHVFKUlQNW ,Q GHQ OHW]WHQ -DKUHQ JDE HV
GHVKDOE LPPHU KlXILJHU $QVlW]H GLH 3'06EDVLHUWH0LNURIOXLGLN GXUFK
DQGHUH0DWHULDOLHQ]XHUVHW]HQ%HUWKLHU
 6WU|PXQJVPHFKDQLNLQ0LNURNDQlOHQ
,P *HJHQVDW] ]XU )OXLGVWU|PXQJ LQ PDNURVNRSLVFKHQ IOXLGLVFKHQ 6\VWH





XQG GHU GDV )OXLG XPJHEHQGHQ :DQG DQ GHU :DQGREHUIOlFKH QXOO VHLQ
PXVV JLOW LQ GHU0LNURIOXLGLN QXU HLQJHVFKUlQNW /DXJD hEHU GLH
6WU|PXQJVEHVFKDIIHQKHLW JLEW GLH 5H\QROGV]DKO $XVNXQIW 'LHV LVW HLQH
GLPHQVLRQVORVH FKDUDNWHULVWLVFKH *U|H ZHOFKH IU GXUFKVWU|PWH 4XHU
VFKQLWWHGHILQLHUWLVW]X










'HU hEHUJDQJ YRQ ODPLQDUHU ]X WXUEXOHQWHU 6WU|PXQJ HUIROJW EHL hEHU
VFKUHLWHQ HLQHU NULWLVFKHQ 5H\QROGV]DKO ZHOFKH MH QDFK /LWHUDWXU LP%H
UHLFK YRQ  ELV  DQJHVHW]WZLUG 5H\QROGV 'HUhEHUJDQJ
HUIROJWQLFKW VFKODJDUWLJ VRQGHUQNRQWLQXLHUOLFK)UGLHEOLFKHQ'LPHQ
VLRQHQPLNURIOXLGLVFKHU %DXWHLOH PLW .DQDOEUHLWHQ YRQZHQLJHQ P
XQG.DQDOWLHIHQYRQ HLQLJHQP HUJHEHQ VLFK IUZlVVULJH/|VXQJHQ
VWHWV ODPLQDUH 6WU|PXQJHQ ZHLO GLH 5H\QROGV]DKOHQ LPPHU LP %HUHLFK
XQWHU  OLHJHQ9RUWHLOKDIW GDUDQ LVW GDVV GDV9HUKDOWHQ ODPLQDUHU 6WU|
PXQJHQZHVHQWOLFK HLQIDFKHU ]X EHUHFKQHQ XQG GDPLW YRUKHU]XVDJHQ LVW
$OOHUGLQJV LVWGLH ODPLQDUH1DWXUGHU0LNURIOXLGLN LPPHUGRUWKLQGHUOLFK
ZR 9HUPLVFKXQJ PHKUHUHU IOXLGLVFKHU 3UREHQ DQJHVWUHEW ZLUG ZLH EHL
VSLHOVZHLVH LQ 5HDNWLRQVVWUHFNHQ 'D 9HUPLVFKXQJ LQ VROFKHQ 6\VWHPHQ
PHLVW DXVVFKOLHOLFK EHU 'LIIXVLRQ HUIROJW PXVVWHQ KLHU ]XQlFKVW QHXH
*UXQGODJHQGHU0LNURIOXLGLN
ϴ





ZLH ] % DQ.DQDOZlQGHQ X l VHKU JUR LP9HUJOHLFK ]XPDNURVNRSL
VFKHQ 6\VWHPHQ 'LH KLHUEHL EHVRQGHUV HLQIOXVVUHLFKHQ *U|HQ VLQG GLH
2EHUIOlFKHQ XQG GLH *UHQ]IOlFKHQVSDQQXQJ GLH GHQ VRJHQDQQWHQ
.DSLOODUHIIHNW KHUYRUUXIHQ 'LH 6WHLJK|KH HLQHV )OXLGV LQ HLQHU.DSLOODUH
ZLUGIROJHQGHUPDHQEHUHFKQHW













VHKU JURH 6WHLJK|KH HLQVWHOOHQ DEKlQJLJ QDWUOLFK YRQ GHU 3RODULWlW GHV














NRSSHOXQJ YRQ SDVVLYHU DQDO\WJHIOOWHU (LQZHJVWUXNWXU XQG DNWLYHU
PLWWOHUIOXLGJHIOOWHU 0HKUZHJVWUXNWXU HLQJHIKUW 5DSS  :HLO GHU
$QDO\W QXU PLW GHU SDVVLYHQ PLNURIOXLGLVFKHQ 6WUXNWXU QLFKW MHGRFK PLW
WHXUHQ%DXWHLOHQZLH9HQWLOHQRGHU3XPSHQLQ%HUKUXQJNRPPWHUODXEW
GLHLQGLUHNWH0LNURIOXLGLNGLH%HQXW]XQJNRVWHQJQVWLJHU(LQZHJFKLSVEHL
JOHLFK]HLWLJ NRPSOH[HQ IOXLGLVFKHQ 6FKDOWXQJHQ0|JOLFKPDFKW GLHV HLQ
(IIHNW GHU QXU LQ GHU0LNURIOXLGLN QLFKW MHGRFKPDNURVNRSLVFK IXQNWLR
QLHUW =XP$QDO\WHQ ZLUG HLQ0LWWOHUIOXLGPLW XQWHUVFKLHGOLFKHU 3RODULWlW
DXVJHZlKOW6RNDQQ]XP%HLVSLHOHLQDOLSKDWLVFKHU.RKOHQZDVVHUVWRIIIU
ZlVVULJH $QDO\WH ]XP (LQVDW] NRPPHQ $XIJUXQG GHU XQWHUVFKLHGOLFKHQ
3RODULWlW N|QQHQ VLFK GLH EHLGHQ )OXLGH QLFKW PLVFKHQ 'DUEHU KLQDXV
N|QQHQ VLH DXIJUXQG GHU JHULQJHQ .DQDOTXHUVFKQLWWH QLFKW DQHLQDQGHU
HQWODQJSDUDOOHOGXUFKHLQHQPLNURIOXLGLVFKHQ.DQDOIOLHHQ'LH,QNRP
SUHVVLELOLWlW YRQ)OXLGHQ HUODXEW HV VRPLW GDV0LWWOHUIOXLG ]X YHUZHQGHQ
XPGHQ$QDO\WHQGXUFKGDV.DQDOV\VWHP]X I|UGHUQ9RUGHQ6WHOOHQ DQ
ZHOFKHQ VLFK DNWLYH .RPSRQHQWHQ ZLH 3XPSHQ XQG 9HQWLOH EHILQGHQ




VRUJW IU EHUHLQDQGHUOLHJHQGH 3KDVHQ LP ,QQHUHQ'HU )OXLGWDXVFKHU KDW
]ZHL$QVFKOVVH(LQHUWDXFKWDXVVFKOLHOLFKLQGLH3KDVHGHV0LWWOHUIOXLGV
HLQ GHU DQGHUH QXU LQ GLH 3KDVH GHV$QDO\WHQ:LUG QXQ HLQ EHVWLPPWHV
9ROXPHQGHV0LWWOHUIOXLGVLQGHQGUXFNGLFKWHQ)OXLGWDXVFKHUJHSXPSWVR
IOLHW GDVVHOEH 9ROXPHQ DQ $QDO\W DXV GHP ]ZHLWHQ $QVFKOXVV DXV 'LH
0HGLHQZHUGHQVRPLWDXVJHWDXVFKW
0LW GLHVHU0HWKRGH LVW HV P|JOLFK NRVWHQJQVWLJH (LQZHJFKLSV DXFK LQ
NRPSOH[HQPLNURIOXLGLVFKHQ6\VWHPHQ]XYHUZHQGHQZHLOGLHWHXUHQDNWL
YHQ.RPSRQHQWHQLP:HVHQWOLFKHQGLH3XPSHQXQG9HQWLOHOHGLJOLFKPLW







)U GLH +HUVWHOOXQJ PLNURIOXLGLVFKHU &KLSV LQ JURHQ 6WFN]DKOHQ VLQG
9HUIDKUHQZLH0LNURVSULW]JXVVRGHU7KHUPRIRUPHQHWDEOLHUW%HFNHU
$WWLD.ROHZ'LHVHELHWHQIUKRKH6WFN]DKOHQJHULQJH7DNW






VFKHU 6WUXNWXUHQ IU )RUVFKXQJV]ZHFNH GLH hEHUWUDJXQJ GHU 6WUXNWXUHQ
HLQHU$EIRUPOHKUH DXV6LOL]LXPDXI6LOLNRQGXUFK$EIRUPXQJ 9HUSRRUWH
'LHVH0HWKRGHHQWVWDPPWGHU+DOEOHLWHUWHFKQLN6LOL]LXPOlVVWVLFK
HLQIDFK IRWROLWKRJUDSKLVFK VWUXNWXULHUHQ XQG LVW ELV KHXWH GDV ZLFKWLJVWH
0DWHULDOIUGLH+DOEOHLWHULQGXVWULH:LUGIOVVLJHV6LOLNRQDXIHLQHVROFKH
$EIRUPOHKUHJHJRVVHQXQGGDUDXIDXVJHKlUWHWVRELOGHWHVGHUHQ6WUXNWXU
VHKU JXW DE EHVFKULHEHQ LQ .DSLWHO  'LHVH DOV 6RIW/LWKRJUDSKLH
EH]HLFKQHWH0HWKRGHYHUJOHLFKH.DSLWHOZXUGHGXUFK:KLWHVLGHVHW
DO GXUFK9HUZHQGXQJ YRQPLWWHOV/DVHUGUXFNHU KHUJHVWHOOWHQ)RWRPDVNHQ
]XU OLWKRJUDSKLVFKHQ 6WUXNWXULHUXQJ GHU $EIRUPOHKUH VWDUN YHUHLQIDFKW




UHQ ]X HUP|JOLFKHQ 'XUFK GLH HLQIDFKH 7HFKQLN GHU 6RIW/LWKRJUDSKLH




,P /DXIH GHU (QWZLFNOXQJ HLQHU PLNURIOXLGLVFKHQ 6WUXNWXU LVW HV KlXILJ
HUIRUGHUOLFKYHUVFKLHGHQH9DULDQWHQXQG*HRPHWULHRSWLRQHQH[SHULPHQWHOO
]XWHVWHQ'D]XLVWPHLVWHQVQXUMHHLQ3URWRW\SHUIRUGHUOLFKGHULP,GHDO
IDOO VFKQHOO ]XU9HUIJXQJ VWHKHQ VROOWH8PGLH&RQFHSWWR&KLS=HLW VR
NXU]ZLHP|JOLFK ]X KDOWHQZHUGHQ LQ )RUVFKXQJ XQG (QWZLFNOXQJ YHU
VWlUNW VRJHQDQQWH 5DSLG3URWRW\SLQJ9HUIDKUHQ EHYRU]XJW :DOGEDXU
E ,P5DKPHQ GLHVHU$UEHLWZLUG GDUXQWHU GLH VFKQHOOH+HUVWHOOXQJ
GUHLGLPHQVLRQDOHU SK\VLNDOLVFKHU 6WUXNWXUHQZHOFKH EHYRU]XJW GLUHNW DXV




G PLW YRQ GHU 0DVFKLQH LQ [\(EHQH GHILQLHUWHQ .RQWXUHQ ELOGHQ GDV
&RPSXWHUPRGHOO QDFK(LQHJHQDXH%HVFKUHLEXQJYRQ5DSLG3URWRW\SLQJ
HUIROJWLQ.DSLWHO
,P )ROJHQGHQ ZHUGHQ JlQJLJH 9HUIDKUHQ ]XU +HUVWHOOXQJ YRQ0LNURIOX
LGLNFKLSVHUOlXWHUW9LHOHGLHVHU9HUIDKUHQHUODXEHQHLQHGLUHNWH3UR]HVVLH
UXQJ UHOHYDQWHU 0DWHULDOLHQ ZRGXUFK XQPLWWHOEDU HLQH IXQNWLRQVIlKLJH








'DV EHNDQQWHVWH PDWHULDODEWUDJHQGH 9HUIDKUHQ LVW GLH VSDQHQGH %HDUEHL
WXQJYRQ:HUNVWRIIHQPLWWHOV)UlVHQ6lJHQ5lXPHQRGHU+REHOQ'LHVH




EHLWHWZLUG.XQVWVWRIIHXQG*ODV ,QGHU/LWHUDWXU ILQGHQ VLFKYLHOH%HL









(OHNWURGH DXV HLQHP JXW OHLWHQGHQ0DWHULDO LVW XQG GHP:HUNVWFN GDV
HQWZHGHU VHOEHU HOHNWULVFK OHLWHQG RGHU YRQ HLQHP PHLVW IOVVLJHQ
'LHOHNWULNXPHLQJHVFKORVVHQLVWHU]HXJW'XUFKSXOVLHUHQGHQ*OHLFKVWURP
ZHUGHQ%HVWDQGWHLOHGHV:HUNVWFNVHYDSRULHUW0LWWHOV(URGLHUHQZXUGHQ
VRZRKO $EIRUPOHKUHQ 8KOPDQQ  DOV DXFK 0LNURIOXLGLNVWUXNWXUHQ
0DVX]DZD  PLW *HRPHWULHQ LP ]ZHLVWHOOLJHQ 0LNURPHWHUEHUHLFK
KHUJHVWHOOW
%HLGHU/DVHUEHDUEHLWXQJZLUGGXUFKGLH/LFKWXQGGDPLW(QHUJLHDEVRUS
WLRQ LP :HUNVWRII HLQH 7HPSHUDWXUHUK|KXQJ DXVJHO|VW GLH ]XU ORNDOHQ
9HUGDPSIXQJ IKUW'LHV IXQNWLRQLHUW DXFK LQ WUDQVSDUHQWHQ:HUNVWRIIHQ
ZHQQQXUGLH/DVHULQWHQVLWlW KRFKJHQXJ LVW .H/DVHUEHDUEHLWXQJ
HUODXEWVHKUIHLQH6WUXNWXULHUXQJPLWKRKHU*HQDXLJNHLW.DQDOEUHLWHQXQWHU










$OOHQ GLHVHQ0HWKRGHQ JHPHLQ LVW GDVV VLH VHULHOOHU1DWXU VLQG (VZLUG
9ROXPHQLQNUHPHQW IU 9ROXPHQLQNUHPHQW VHULHOO DEJHWUDJHQ IROJOLFK
VWHLJWGLH%HDUEHLWXQJV]HLWPLWDE]XWUDJHQGHP9ROXPHQOLQHDUDQ.RPSOL




WXU LVW bW]WHFKQLNHQZHUGHQPHLVWHQV IU*ODV XQG 6LOL]LXP DQJHZHQGHW
XQG ZHUGHQ XQWHUWHLOW LQ QDVVFKHPLVFKHV bW]HQ XQG 7URFNHQlW]HQ %HLP
QDVVFKHPLVFKHQbW]HQZLUGGDV:HUNVWFN LQHLQIOVVLJHVbW]PLWWHOHLQ






*HZ|KQOLFK PVVHQ DOOH PDWHULDODEWUDJHQG KHUJHVWHOOWHQ 6WUXNWXUHQ QDFK
+HUVWHOOXQJ JHGHFNHOW ZHUGHQ 'LH $XVQDKPH VLQG JHRPHWULVFK HLQIDFKH
6WUXNWXUHQGLHEHLVSLHOVZHLVHLQ)RUPHLQHUHLQIDFKHQ%RKUXQJDXVJHIKUW
ZHUGHQ (LQH $XVQDKPH KLHU]X ELOGHW HLQ ODVHUJHVWW]WHV 9HUIDKUHQ EHL
GHP GHU /DVHUVWUDKO DXI HLQ IRWRHPSILQGOLFKHV 6XEVWUDW JHULFKWHW ZLUG
ZREHL GLHVHU GLH 2EHUIOlFKH GHIRNXVVLHUW WULIIW XQG HUVW LP ,QQHUHQ GHV
:HUNVWRIIV VHLQHQ %UHQQSXQNW ILQGHW +LHUGXUFK ODVVHQ VLFK +RKOUlXPH
XQG VRPLW DXFKPLNURIOXLGLVFKH6WUXNWXUHQ KHUVWHOOHQ0LW HLQHP VROFKHQ







PDQ YRQPDWHULDODXIWUDJHQGHQ9HUIDKUHQ(LQ VROFKHV9HUIDKUHQ GDV DXI
GHP(UKLW]HQHLQHV:HUNVWRIIVEHUGHVVHQ*ODVEHUJDQJVWHPSHUDWXUXQG







DĂƚĞƌŝĂů ŚĞƌĂƵƐŐĞƉƌĞƐƐƚ͕ ĚĂƐ ĂƵĨ ĚĞƌ 'ƌƵŶĚĨůćĐŚĞ ĞƌŬĂůƚĞƚ ƵŶĚ ƐŝĐŚ ǀĞƌĨĞƐƚŝŐƚ͘
ŝĞ'ƌƵŶĚĨůćĐŚĞǁŝƌĚŚŝĞƌďĞŝ ŝŶĂŚŶĞŶĂďŐĞĨĂŚƌĞŶ͕ĚĂďĞŝǁŝƌĚĂŶĚĞŶWŽƐŝƚŝŽͲ
ŶĞŶ͕ĂŶǁĞůĐŚĞŶƐŝĐŚĚĞƌ ƐƉćƚĞƌĞ<ĂŶĂůďĞĨŝŶĚĞŶƐŽůů͕ ŬĞŝŶDĂƚĞƌŝĂůĂďŐĞƐĐŚŝĞͲ
ĚĞŶ͘ ŝĞ ^ĐŚŝĐŚƚĚŝĐŬĞ Ě ŝƐƚ ĂďŚćŶŐŝŐ ǀŽŵ ǀĞƌǁĞŶĚĞƚĞŶDĂƚĞƌŝĂů ƵŶĚ ǀŽŶ ĚĞŶ






ŚćƌƚĞƚĞ DĂƚĞƌŝĂů ƐƚƌƵŬƚƵƌĞůů ŶŝĐŚƚ ƐƚĂďŝů ŝƐƚ͘ ŝŶĞ ^ƚƺƚǌƐƚƌƵŬƚƵƌ ŬĂŶŶ ďĞŝƐƉŝĞůƐͲ





QLFKW]ZHLGLPHQVLRQDOZHLOGLHV WHFKQLVFKXQP|JOLFK LVW DOOHUGLQJVDXFK
QLFKWZLUNOLFKGUHLGLPHQVLRQDOZHLOQXULQ]ZHL'LPHQVLRQHQJH]LHOWVWUXN
WXULHUWZHUGHQ NDQQ'LH GULWWH'LPHQVLRQ HUJLEW VLFK OHGLJOLFK GXUFK GLH
$XIWUDJGLFNHGHV0DWHULDOV(QWVSULFKWGLHVH$XIWUDJGLFNHHLQHUDN]HSWDE
OHQ.DQDOWLHIHHLQHVPLNURIOXLGLVFKHQ&KLSV VR OlVVW VLFKPLWWHOV)'0LQ




8P GLH PDWHULDODXIWUDJHQGHQ 9HUIDKUHQ JHQDXHU EHVFKUHLEHQ ]X N|QQHQ
VLQG]XQlFKVWHLQLJH%HJULIIVGHILQLWLRQHQQ|WLJ'LH)OlFKHDXIZHOFKHUGLH
HUVWH6FKLFKWDXIJHWUDJHQZLUGQHQQWVLFK*UXQGIOlFKHXQGZLUGGXUFK[




GLH 6FKLFKWGLFNH G LQ ]5LFKWXQJ YHUVFKREHQZHUGHQ GDPLW VLFK GLH$U
EHLWVHEHQH IUGHQHUQHXWHQ0DWHULDODXIWUDJDXIGHU2EHUIOlFKHGHV]XYRU
DXIJHWUDJHQHQ0DWHULDOV EHILQGHW+LHUEHL JLEW HV EHVRQGHUH+HUDXVIRUGH
UXQJHQ6ROOHLQH6FKLFKWEHUGLHGDUXQWHUOLHJHQGHKHUDXVUDJHQDOVRHLQHQ
VRJHQDQQWHQ +LQWHUVFKQLWW HU]HXJHQ VR PXVV GLHVH 6FKLFKW ELV ]X LKUHP
$XVKlUWHQ PLW HLQHU 6WUXNWXU JHVWW]W ZHUGHQ 'LHVH 6WW]VWUXNWXU NDQQ
EHLVSLHOVZHLVH DXV GQQHQ )LODPHQWHQ RGHU 6lXOHQVWUXNWXUHQ GHVVHOEHQ
:HUNVWRIIVEHVWHKHQ,QGLHVHP)DOOPVVHQGLH6WW]VWUXNWXUHQQDFK$E
VFKOXVV DOOHU 6FKLFKWDXIEDXWHQPHFKDQLVFK HQWIHUQWZHUGHQ'LHV LVW ]HLW
DXIZHQGLJXQGNDXPDXWRPDWLVLHUEDU=XGHPLVWGLHVJHUDGHEHLILOLJUDQHQ









'DUDXV HUJLEW VLFK GHU:XQVFK QDFK GQQIOVVLJHUHQ0DWHULDOLHQ DOV HV
EHLP)'0P|JOLFKLVW:LHEHUHLWVHUZlKQWVLQGGLH0LNURGVHQLQPR
GHUQHQ7LQWHQVWUDKOGUXFNHUQ HLQ JXWHV%HLVSLHO IU$SSOL]LHUXQJ NOHLQVWHU
0HQJHQ)OVVLJNHLW)ROJOLFKLVWDXFKGHUHQ(LQVDW]IU5DSLG3URWRW\SLQJ
P|JOLFK %HL GLHVHP  DOV ,QNMHW 3ULQWLQJ EHNDQQWHQ  9HUIDKUHQ ZHUGHQ
NOHLQVWH0HQJHQIOVVLJHU$FU\ODWHE]ZGHUHQ0RQRPHUHDSSOL]LHUW$OV
6WW]VWUXNWXUNRPPHQKlXILJ:DFKVH]XP(LQVDW]:LHEHLP)DUEGUXFNHU




WXQJ GHU DSSOL]LHUWHQ 6FKLFKW 1DFKGHP DOOH /DJHQ DXIJHWUDJHQ ZRUGHQ
VLQGZLUGGLHVWW]HQGH:DFKVVWUXNWXUDEJHVFKPRO]HQ3UREOHPDWLVFKIU












%DX QHXHU 6WUXNWXUHQ ZLHGHUYHUZHQGHW ZHUGHQ NDQQ 'HUDUW KHUJHVWHOOWH
*UXQGODJHQXQG+HUVWHOOXQJVPHWKRGHQIUPLNURIOXLGLVFKH6WUXNWXUHQ
ϭϴ
6WUXNWXUHQ KDEHQ DOOHUGLQJV GHQ DOOHQ .RPSRVLWZHUNVWRIIHQ LQKlUHQWHQ
1DFKWHLOGDVV7UDQVSDUHQ]YRQRSWLVFKHU4XDOLWlWQLFKWHUUHLFKWZLUG
$QVWHOOHGHU9HUZHQGXQJYRQ.OHEVWRIINDQQDXFKWKHUPLVFKPLWWHOVHLQHV
JHULFKWHWHQ /DVHUVWUDKOV GDV 3XOYHU ORNDO DXIJHVFKPRO]HQ ZHUGHQ %HLP
:LHGHUHUVWDUUHQ YHUELQGHQ VLFK GLH HLQ]HOQHQ 3XOYHUWHLOFKHQ ]X HLQHP




0LNURSRURVLWlWHQ DXIZHLVHQ N|QQHQ $XFK LVW GLH 2EHUIOlFKHQJWH QLFKW
EHVRQGHUVKRFK
3UREOHPDWLVFK IU GLH (UVWHOOXQJPLNURIOXLGLVFKHU 6WUXNWXUHQPLW 3XOYHU
GUXFNRGHU6/6LVWGDVVVHOEVWEHL9HUZHQGXQJIHLQVWHU3XOYHUGLH0LNUR
NDQlOH JHUDGH EHL NRPSOH[HUHQ 6WUXNWXUHQ ZLH PlDQGHUQGHQ 0LVFKHU
VWUXNWXUHQQLFKW]XEHIUHLHQVLQG
(LQ ZHLWHUHV 3UREOHP WULWW VHOEVW EHL +HUVWHOOXQJ JURHU .DQlOH DXI GDV
VRJHQDQQWH5FNVHLWHQSUREOHP GDUJHVWHOOW LQ$EELOGXQJ 6ROO HLQH.D
QDOVWUXNWXUGXUFKHLQHEHUGHQ6HLWHQZlQGHQOLHJHQGH6FKLFKWQDFKREHQ






GHUQ ]HUNOIWHW :HLO GLH .DQDOGHFNH ZlKUHQG LKUHU %DXSKDVH DXI GHU
5FNVHLWH GHU $UEHLWVHEHQH OLHJW VSULFKW PDQ KLHUEHL YRP 5FNVHLWHQ
SUREOHP'LH.RQVHTXHQ]LVWGDVVPLNURIOXLGLVFKH6WUXNWXUHQZHUGHQVLH






ďďŝůĚƵŶŐϮ ĂƐ ZƺĐŬƐĞŝƚĞŶƉƌŽďůĞŵ ƚƌŝƚƚ ĂƵĨ͕ ǁĞŶŶ ĞŝŶ ŶŽĐŚ ŵŝƚ ƵŶĂƵƐŐĞͲ
ŚćƌƚĞƚĞŵDĂƚĞƌŝĂů ŐĞĨƺůůƚĞƌ <ĂŶĂů ŵŝƚ ĞŝŶĞƌ ǁĞŝƚĞƌĞŶ >ĂŐĞDĂƚĞƌŝĂů ŐĞĚĞĐŬĞůƚ
ǁĞƌĚĞŶƐŽůů͘,ŝĞƌďĞŝǁŝƌĚ;^ƚƌĞƵͲͿ^ƚƌĂŚůƵŶŐďĞǌŝĞŚƵŶŐƐǁĞŝƐĞ<ůĞďƐƚŽĨĨƚŝĞĨĞƌĞŝŶͲ
ĚƌŝŶŐĞŶĂůƐĚŝĞŐĞǁƺŶƐĐŚƚĞ^ĐŚŝĐŚƚĚŝĐŬĞ ;ĂͿ͘ĂĚƵƌĐŚĞƌŐŝďƚ ƐŝĐŚĞŝŶĞƵŶŐůĞŝĐŚͲ









GXUFK JH]LHOWHV $XIWUDJHQ YRQ :DFKV XQG GDUDXI IROJHQGHV bW]HQ GLH
2EHUIOlFKH GHV 6WHLQV 'LHVH ZXUGHQ K\GURSKLO ZlKUHQG GLH ZDFKVJH
VFKW]WHQ%HUHLFKHDXFKQDFK(QWIHUQXQJGHV:DFKVHVK\GURSKREEOLHEHQ
'HU6WHLQ OLH VLFK IROJOLFKDQGHILQLHUWHQ6WHOOHQPLW7LQWHEHQHW]HQXQG
]XP 'UXFN YHUZHQGHQ :HLO JOHLFKVDP PLW 6WHLQ JHVFKULHEHQ ZXUGH
HQWVWDQG DXV GHQ JULHFKLVFKHQ :|UWHUQ /LWKRV   6WHLQ XQG JUDSKHLQ
 VFKUHLEHQGHU%HJULII/LWKRJUDSKLH
+HXW]XWDJH LVW GLH /LWKRJUDSKLH GLH ZLFKWLJVWH +HUVWHOOXQJVPHWKRGH IU
0LNURHOHNWURQLNXQG0LNURPHFKDQLNhEOLFKHUZHLVHZHUGHQ IRWROLWKRJUD




SK\VLNDOLVFKHQ XQG FKHPLVFKHQ (LJHQVFKDIWHQ YHUlQGHUW ZLUG 'HU )RWR
ODFN ZLUG EOLFKHUZHLVH GXUFK $XIVFKOHXGHUQ RGHU 6SUKEHODFNXQJ DOV
GQQH6FKLFKWDXIHLQ6XEVWUDWDXIJHWUDJHQ'XUFK9HUZHQGXQJHLQHU)R
WRPDVNH]ZLVFKHQ6XEVWUDWXQG6WUDKOXQJVTXHOOHZLUGGLHVH6FKLFKWVWUXN
WXULHUW GDV %LOG GHU )RWRPDVNH ZLUG LQ GHQ )RWRODFN EHUWUDJHQ VLHKH
$EELOGXQJ+LHUEHLZLUGGLH/|VOLFKNHLWGHV/DFNVLQEHOLFKWHWHQ%HUHL




DOVR KHUDEJHVHW]W PDQ VSULFKW YRQ HLQHP 1HJDWLYODFN 0LW JHHLJQHWHQ
/|VHPLWWHOQ ZLUG QDFK GHU %HOLFKWXQJ GDV QLFKW EHOLFKWHWH 0DWHULDO HQW
IHUQW%HLGHU+HUVWHOOXQJPLNURIOXLGLVFKHU6WUXNWXUHQNRPPHQKDXSWVlFK
OLFK1HJDWLYODFNH ]XP(LQVDW]'LHV OLHJW YRU DOOHPGDUDQ GDVVKRFKYHU
QHW]HQGH 1HJDWLYODFNH VWUXNWXUHOO PHLVW VHKU EHVWlQGLJ VLQG XQG GDKHU






0LNURIOXLGLNFKLS HLQVHW]HQ hEOLFKHUZHLVH NRPPW DOV 6WUDKOXQJVTXHOOH
HLQH89/DPSH]XP(LQVDW]%HQXW]WHPDQ IUKHUPHLVW/LFKWERJHQODP
SHQZLH]XP%HLVSLHO4XHFNVLOEHUGDPSIODPSHQVRZHUGHQPLWWOHUZHLOHLQ






ďďŝůĚƵŶŐϯ WƌŝŶǌŝƉ ĚĞƌ >ŝƚŚŽŐƌĂƉŚŝĞ͘ ŝŶ ƐƚƌĂŚůƵŶŐƐĞŵƉĨŝŶĚůŝĐŚĞƌ &ŽƚŽůĂĐŬ
ǁŝƌĚ ǌƵŶćĐŚƐƚ ĂƵĨ ĞŝŶĞŵ ^ƵďƐƚƌĂƚ ĂƵĨŐĞƚƌĂŐĞŶ͘DŝƚƚĞůƐ ĞŝŶĞƌDĂƐŬĞǁŝƌĚ >ŝĐŚƚ
ƐƚƌƵŬƚƵƌŝĞƌƚƵŶĚƚƌŝĨĨƚĂƵĨĚĞŶ&ŽƚŽůĂĐŬ͘:ĞŶĂĐŚĚĞŵ͕ŽďĞƐƐŝĐŚƵŵĞŝŶĞŶWŽƐŝƚŝǀͲ
ŽĚĞƌEĞŐĂƚŝǀůĂĐŬŚĂŶĚĞůƚ͕ǁŝƌĚĚŝĞ>ƂƐůŝĐŚŬĞŝƚĚĞƐ&ŽƚŽůĂĐŬƐŝŶĞŝŶĞƌŶƚǁŝĐŬůĞƌͲ
ůƂƐƵŶŐ ĞƌŚƂŚƚ ŽĚĞƌ ƌĞĚƵǌŝĞƌƚ͘ EĂĐŚ ĚĞƌ ĞůŝĐŚƚƵŶŐ ǁŝƌĚ ĚĞƌ >ĂĐŬ ĞŶƚǁŝĐŬĞůƚ͕
ǁŽďĞŝ ;ũĞŶĂĐŚĚĞŵ͕ŽďĞƐ ƐŝĐŚƵŵĞŝŶĞŶWŽƐŝƚŝǀͲŽĚĞƌEĞŐĂƚŝǀůĂĐŬŚĂŶĚĞůƚͿĚŝĞ






GLH $Q]DKO GHU 6WUXNWXUHQ SUR 6XEVWUDW NHLQHQ (LQIOXVV DXI GLH %HDUEHL
WXQJV]HLW KDEHQ 'LH %HOLFKWXQJV]HLW EOHLEW JOHLFK XQG GLH0DVNHQ VLQG
QDKH]X EHOLHELJ RIW ZLHGHUYHUZHQGEDU (V KDQGHOW VLFK GDPLW LP NODVVL
VFKHQ 6LQQH XP HLQ SDUDOOHOHV 5HSOLNDWLRQVYHUIDKUHQ 'LH NRVWHQJQVWLJH






EHQ|WLJW ZHLO EHLVSLHOVZHLVH 3DUDPHWHURSWLPLHUXQJHQ DQ (LQ]HOVWFNHQ





)OXWOLFKWTXHOOH DEJHVFKDWWHW VRQGHUQ HLQ 6WUDKOEQGHO JHULFKWHW DXI GHQ
/DFNJHOHQNW'LHVNDQQHLQ(OHNWURQHQ5|QWJHQRGHU/DVHUVWUDKO VHLQ
%HL GHU +HUVWHOOXQJ PLNURHOHNWURQLVFKHU %DXWHLOH ZLUG GDEHL PHLVW ]X
QlFKVW HLQH&KURPPDVNH KHUJHVWHOOW GLH GDQQ LQ GHU )ROJH DOV /LWKRJUD
SKLHPDVNH YHUZHQGHW ZLUG =XU (UVWHOOXQJ YRQ TXDOLWDWLY KRFKZHUWLJHQ
VWDWLVFKHQ0DVNHQLVWDOVRHLQHJXWHDSSDUDWLYH$XVVWDWWXQJQRWZHQGLJZDV




NHQ YRUQHKPOLFK ]XU '6WUXNWXULHUXQJ YHUZHQGHW (LQH '6WUXN
WXULHUXQJ LVW ]ZDU P|JOLFK MHGRFK PXVV GDQQ IU MHGH ZHLWHUH 6FKLFKW
]XQlFKVWGDV6XEVWUDWQHXEHVFKLFKWHWZHUGHQXQGGDQDFKZLHGHUHLQHQHXH
0DVNH DXIJHOHJW ZHUGHQ 'LH %HVFKLFKWXQJ LQQHUKDOE GHU /LWKRJUDSKLH
DQODJH VHOEVW LVW GDEHL NDXPP|JOLFK ZHVKDOE GDV 6XEVWUDW HQWIHUQW XQG
QDFK GHP %HVFKLFKWHQ ZLHGHU HLQJHOHJW ZHUGHQ PXVV 'DEHL LVW H[DNWH
5HSRVLWLRQLHUXQJQ|WLJVRQVWYHUVFKLHEHQVLFKGLH6WUXNWXUHQ]ZLVFKHQGHQ
HLQ]HOQHQ6FKLFKWHQ$XFKGLHQHXH0DVNHPXVVH[DNWSRVLWLRQLHUWZHUGHQ
-HNOHLQHUGLH ]XHU]HXJHQGHQ6WUXNWXUHQ VLQGXPVRPHKU VWHOOWGLH$XV
ULFKWXQJ YRQ 0DVNH XQG 6XEVWUDW ]XHLQDQGHU HLQH +HUDXVIRUGHUXQJ GDU
(LQLJH)RWRODFNH HUVFKZHUHQ ]XVlW]OLFK GLH 6WUXNWXUHU]HXJXQJZHJHQGHU
Q|WLJHQ WKHUPLVFKHQ %HKDQGOXQJ YRU XQG QDFK GHU %HVWUDKOXQJ %HL GHU
*UXQGODJHQXQG+HUVWHOOXQJVPHWKRGHQIUPLNURIOXLGLVFKH6WUXNWXUHQ
Ϯϯ
9HUZHQGXQJ VROFKHU /DFNH LVW DXHUGHP HLQH ]XVlW]OLFK 6WW]VWUXNWXU







3URMHNWLRQ UHFKWZLQNOLJ ]XP6XEVWUDW LQ ]5LFKWXQJlQGHUQ VRNDQQPDQ
MHGH QHXH$UEHLWVHEHQH VFKDUI EHOLFKWHQ 6RPLW VLQG 6XEVWUDW XQG0DVNH
LPPHUSHUIHNW DXIHLQDQGHU DXVJHULFKWHW'LHVH9HUIDKUHQ IDOOHQXQWHUGHQ
%HJULII6WHUHROLWKRJUDSKLH67/
'LHEHNDQQWHVWH$UWGHU6WHUHROLWKRJUDSKLHXQGJOHLFK]HLWLJGDVDPZHLWHV
WHQ YHUEUHLWHWH 5DSLG3URWRW\SLQJ9HUIDKUHQ VROO LP )ROJHQGHQ HUNOlUW
ZHUGHQ ,QHLQHP%HFNHQZLUGIOVVLJHV0RQRPHUYRUJHKDOWHQ,QQHUKDOE
GLHVHV%HFNHQV EHILQGHW VLFK DXFK HLQH LQ ]5LFKWXQJEHZHJOLFKH*UXQG
IOlFKH'LHVHZLUG QDFK %HOLFKWXQJ HLQHU 6FKLFKW XP GLH 6FKLFKWGLFNH G
QDFK XQWHQ LQV %DG KLQHLQEHZHJW VR GDVV GLH OHW]WH DXVSRO\PHULVLHUWH
6FKLFKWZLHGHUPLW0RQRPHUEHQHW]WZLUGXQGGLH$UEHLWVHEHQHZLHGHUXP
DXI GLHVHU 6FKLFKW OLHJW'LH%HOLFKWXQJ HUIROJW GDEHL ]XPHLVW EHU HLQHQ
/DVHUVWUDKO GHU PLWWHOV HLQHV RSWLVFKHQ 6FDQQHUV EHU GLH $UEHLWVHEHQH
VHULHOO JHUDVWHUW ZLUG 'LH 6WHXHULQIRUPDWLRQ IU GHQ /DVHU ZLUG DXV GHQ
GLJLWDOHQ0RGHOOHQGHUKHU]XVWHOOHQGHQ6WUXNWXUHQEHUHFKQHWHVVLQGVRPLW






VFKQLWWH HQWZHGHU DXV GHPVHOEHQ 0DWHULDO XQWHUVWW]W ZHUGHQ RGHU GDV
*UXQGODJHQXQG+HUVWHOOXQJVPHWKRGHQIUPLNURIOXLGLVFKH6WUXNWXUHQ
Ϯϰ
0RQRPHU LP %DG PXVV ZlKUHQG GHV %DXYRUJDQJV ZLHGHUKROW DXVJH
ZHFKVHOWZHUGHQ.OHLQHUH+LQWHUVFKQLWWHODVVHQVLFKDXFKRKQH6WW]VWUXN
WXU KHUVWHOOHQ DOOHUGLQJV WULWW KLHUEHL DXFK GDV 5FNVHLWHQSUREOHP VLHKH
.DSLWHO  DXI ,QVEHVRQGHUH EHL GHU 9HUZHQGXQJ WUDQVSDUHQWHU:HUN
VWRIIHGHUHQ9HUDUEHLWEDUNHLWJHUDGHHLQ9RUWHLOGHU6WHUHROLWKRJUDSKLHLVW
GULQJW 6WUDKOXQJ DXFK EHU GLH $UEHLWVHEHQH KLQDXV ELV ]X XQWHUKDOE OLH
JHQGHQ6FKLFKWHQHLQ ,VWGLH(LQGULQJWLHIHEHNDQQWXQGNRQVWDQW VR OlVVW




GHVVHQ HUIRUGHUOLFKHV 9ROXPHQ YRU *HUDGH JU|HUH %DXWHLOH HUIRUGHUQ
GHVKDOE DXFK GDV 9RUKDOWHQ HLQHU JURHQ 0HQJH DQ 0RQRPHU ZDV EHL
WHXUHQ.XQVWVWRIIHQQDFKWHLOLJLVW(LQZHLWHUHV3UREOHPEHLGHU+HUVWHOOXQJ
LP RIIHQHQ %DG WULWW EHL GHU 9HUZHQGXQJ YRQ UDGLNDOLVFK YHUQHW]HQGHQ
0RQRPHUHQZLH$FU\ODWHQDXI'HU/XIWVDXHUVWRII LQKLELHUWGLH3RO\PHUL
VDWLRQZDVGLH$XVKlUWXQJGHV0DWHULDOVKHPPHQNDQQ




OXQJVGXUFKOlVVLJH 3ODWWH HUIROJW XQG GLH*UXQGIOlFKH QDFK MHGHP%HOLFK
WXQJVVFKULWWXPGLH6FKLFKWK|KHGQDFKREHQZHJYRQGHU3ODWWHEHZHJW
ZLUG=ZLVFKHQVFKLFKWZHLVHZDFKVHQGHU6WUXNWXUXQG3ODWWHHQWVWHKWEHLP
$EKHEHQ HLQ6SDOW LQZHOFKHQ0RQRPHU QDFKIOLHW XQGZLHGHU EHOLFKWHW
ZHUGHQNDQQ'LHVLVWGLH$UEHLWVHEHQH:HLOGDV2EMHNWREHUKDOEGHU$U



















QHX HLQJHIOOW ZHUGHQ NDQQ 'DGXUFK ZLUG NDXP PHKU 0RQRPHU YHU
EUDXFKW DOV IU GLH ]X HUVWHOOHQGH6WUXNWXU EHQ|WLJWZLUGZDV JHUDGH EHL
KRFKSUHLVLJHQ RGHU VHOEVWV\QWKHWLVLHUWHQ DOVR ]XPHLVW QLFKW LQ JURHQ
0HQJHQYHUIJEDUHQ0DWHULDOLHQHLQJURHU9RUWHLOLVW'HV:HLWHUHQYHU






PXVV %HL JU|HUHQ 6WUXNWXUGLPHQVLRQHQ LQ GHQHQ GLH.DSLOODUNUDIW YHU
QDFKOlVVLJEDULVWNDQQDXIHLQ2SIHUPDWHULDOJDQ]YHU]LFKWHWZHUGHQZHLO
VLFKREHUKDOEGHU$UEHLWVIOlFKHNHLQ0RQRPHUEHILQGHW
(LQH ZHLWHUH )RUP GHU 6WHUHROLWKRJUDSKLH LVW GLH VRJHQDQQWH =ZHLSKRWR
QHQOLWKRJUDSKLH'XUFKVHKUNXU]H/DVHUSXOVHZLUGLQQHUKDOEGHVLQHLQHP
%DG YRUJHKDOWHQHQ0RQRPHUV HLQH ORNDOH )RWRSRO\PHULVDWLRQ LP )RNXV






$QUHJXQJVZHOOHQOlQJH VR ]XHLQDQGHU DEVWLPPHQ GDVV QXU GLH HPLWWLHUWH




WHQ ZHUGHQ ZDV PHLVW HLQHQ /DVHU DOV 6WUDKOXQJVTXHOOH YRUDXVVHW]W 'LH
=ZHLSKRWRQHQOLWKRJUDSKLHZXUGHEHUHLWVYRQ*RHSSHUW0D\HU
WKHRUHWLVFK EHVFKULHEHQ XQG  -DKUH VSlWHU YRQ .DLVHU  SUDNWLVFK
DXVJHIKUW6LHHUODXEWIHLQVWH6WUXNWXULHUXQJELVLQGHQ6XEPLNURPHWHUEH
UHLFK .XPL0DOLQDXVNDV 1DUD\DQ(VZXUGHQ.DQDO
VWUXNWXUHQ PLW 4XHUVFKQLWWHQ LP HLQVWHOOLJHQ 0LNURPHWHUEHUHLFK JH]HLJW
&RHQMDUWV$OOHUGLQJV ODVVHQ VLFKPLWGLHVHP9HUIDKUHQELVKHUQXU
6WUXNWXUHQPLW *HVDPWDEPDHQ YRQZHQLJHQ0LOOLPHWHUQ KHUVWHOOHQ 'LH





WHFKQLN XQG GHU =ZHLSKRWRQHQDEVRUSWLRQ ZLUG GLH $UEHLWVHEHQH VHULHOO
EHOLFKWHW(VZLUGDOVRLPPHUQXUHLQ9ROXPHQHOHPHQWQDFKGHPDQGHUHQ
DXVJHKlUWHW )ROJOLFK QLPPW GLH %HDUEHLWXQJV]HLW IU GDV %HOLFKWHQ HLQHU
6FKLFKWPLW*U|HGHU6WUXNWXU]X'DGHU'XUFKPHVVHUGHV/DVHUSXQNWHV




KlQJLJ YRQ 6WUXNWXUJU|H XQG NRPSOH[LWlW ZRKLQJHJHQ GLH PDVNHQORVH
VHULHOO SURML]LHUWH %HOLFKWXQJ IOH[LEHO DEHU ODQJVDP LVW 8P GHQ 9RUWHLO
EHLGHU 9HUIDKUHQ ]X YHUELQGHQ ZXUGHQ LQ GHQ OHW]WHQ -DKUHQ YHUVWlUNW
0HWKRGHQ EHVFKULHEHQ GLH HLQH PDVNHQORVH XQG JOHLFK]HLWLJ SDUDOOHOH




HLQHU )RWRPDVNH HUP|JOLFKHQ WUDQVOX]HQWH %LOGVFKLUPH RGHU UHIOHNWLYH
VFKZHQNEDUH0LNURVSLHJHOLP6WUDKOHQJDQJ0DQQHQQWGLHVDXFKUlXPOL
FKH /LFKWUHJXOLHUXQJ GDPDQ/LFKW LQQHUKDOE HLQHU HLQJHJUHQ]WHQ )OlFKH
SDUWLHOOHUVFKHLQHQODVVHQNDQQ$XI*UXQGGHU7DWVDFKHGDVVWUDQVOX]HQWH
%LOGVFKLUPH VWDUNH'lPSIXQJ GHV /LFKWV YHUXUVDFKHQ XQGPLW VWHLJHQGHU
%HQXW]XQJV]HLW ]XVlW]OLFKDQ'XUFKOlVVLJNHLW HLQEHQGLH/LFKWDXVEHXWH
LQGHU$UEHLWVHEHQHDOVRPLWGHU=HLWDEQLPPWKDEHQVLFKUHIOHNWLYH9HU
IDKUHQ HWDEOLHUW 6RJHQDQQWH0LNURVSLHJHODUUD\V '0'V YRP HQJOLVFKHQ
Ä'LJLWDO 0LFURPLUURU 'HYLFH³ ZXUGHQ  YRQ 7H[DV ,QVWUXPHQWV ]X
QlFKVW IU 'UXFNYHUIDKUHQ SDWHQWLHUW +RUQEHFN  EHYRU  DXFK
GHUHQ %HQXW]XQJ DOV /LFKWUHJXODWRU EHVFKULHEHQ ZXUGH +RUQEHFN 
*UXQGODJHQXQG+HUVWHOOXQJVPHWKRGHQIUPLNURIOXLGLVFKH6WUXNWXUHQ
Ϯϴ




DŝĐƌŽŵŝƌƌŽƌ ĞǀŝĐĞ͞Ϳ͘ ŝŶĞ sŝĞůǌĂŚů ǀŽŶ ^ƉŝĞŐĞůŶ ŝƐƚ ƺďĞƌ ĚĞƌĞŶ ŝĂŐŽŶĂůĞ
ďĞǁĞŐůŝĐŚ ĂŶ ũĞǁĞŝůƐ ǌǁĞŝ ^ƉŝĞŐĞůĞĐŬĞŶ ĂƵĨŐĞŚćŶŐƚ ;ĂͿ͘ŝĞ ^ƉŝĞŐĞů ůĂƐƐĞŶ ƐŝĐŚ
ĞůĞŬƚƌŽƐƚĂƚŝƐĐŚŐĞƐƚĞƵĞƌƚĞŝŶǌĞůŶŬŝƉƉĞŶ͕ ƐŽĚĂƐƐ ƐŝĞĞŶƚǁĞĚĞƌ ŝŶĚŝĞĞŝŶĞŽĚĞƌ
ĚŝĞĂŶĚĞƌĞZŝĐŚƚƵŶŐƵŵĚĞŶtŝŶŬĞůɲĂƵƐŐĞůĞŶŬƚǁĞƌĚĞŶ;ďͿ͘tŝƌĚĚĞƌDŝŵ







DEJHOHQNWZHUGHQN|QQHQ VLHKH$EELOGXQJ hEHU HQWVSUHFKHQGH6RIW
*UXQGODJHQXQG+HUVWHOOXQJVPHWKRGHQIUPLNURIOXLGLVFKH6WUXNWXUHQ
Ϯϵ






:LQNHO LQ GHP GLH 6SLHJHO ]XHLQDQGHU JHNLSSW VLQGhEOLFKHUZHLVHZLUG
QXU GDV %LOG YHUZHQGHW XQG GXUFK HLQH )RNXVVLHURSWLN JHOHLWHW ZlKUHQG
GDV1HJDWLYJHJHQHLQHQLFKW UHIOHNWLHUHQGH)OlFKHJHVWUDKOWZLUGXQGXQ
JHQXW]W EOHLEW ,P )RNXV GHU$EELOGXQJVRSWLNPXVV VLFK IU GLH$QZHQ
GXQJLQGHU/LWKRJUDSKLHGLH$UEHLWVHEHQHEHILQGHQ
%HLGHU9HUZHQGXQJHLQHV'0'PVVHQHLQLJH5DQGEHGLQJXQJHQHLQJH
KDOWHQ ZHUGHQ =XQlFKVW PXVV GDV /LFKW NROOLPLHUW VHLQ GDPLW GLH 5H
IOH[LRQ HEHQIDOOV JOHLFKZLQNOLJ EHU GDV JHVDPWH$UUD\ DEJHVWUDKOWZLUG
(EHQVRPXVV GDV /LFKWPRQRFKURPDWLVFK VHLQ ZHLO GLH 6SLHJHO EHGLQJW







/LFKWP|JOLFKVWPRQRFKURPDWLVFKXQGNROOLPLHUW VHLQ DEHUGDV OlVVW VLFK
GXUFK HQWVSUHFKHQGH 2SWLNHQ XQG )LOWHU GLH LP 6WUDKOHQJDQJ YRU GHP







ďďŝůĚƵŶŐϲ WƌŝŶǌŝƉ ĚĞƌ ĞůŝĐŚƚƵŶŐ ĞŝŶĞƐ D ǌƵƌ ŝůĚĞƌǌĞƵŐƵŶŐ͘ ĂƐ ǀŽŶ
ĞŝŶĞƌ>ŝĐŚƚƋƵĞůůĞĞŵŝƚƚŝĞƌƚĞ>ŝĐŚƚǁŝƌĚĚƵƌĐŚĞŝŶĞ<ŽůůŝŵĂƚŝŽŶƐŽƉƚŝŬƉĂƌĂůůĞůŝƐŝĞƌƚ
ƵŶĚ ƚƌŝĨĨƚƵŶƚĞƌĞŝŶĞŵtŝŶŬĞů͕ĚĞƌĚŽƉƉĞůƚ ƐŽŐƌŽƘ ŝƐƚǁŝĞĚĞƌƉŽƐŝƚŝǀĞĞĨůĞŬͲ




:HUGHQ 6WUDKOXQJVTXHOOHQ EUHLWHUHQ 6SHNWUXPV YHUZHQGHW VR ZLUG HLQ
9RUWHLO JHJHQEHU GHU/DVHUOLWKRJUDSKLH HUUHLFKW ,P*HJHQVDW] ]XGLHVHU
NDQQGXUFK9HUZHQGXQJYHUVFKLHGHQHU)LOWHUGLH:HOOHQOlQJHGHU$QZHQ
GXQJDQJHSDVVWZHUGHQZRKLQJHJHQEHLVFKPDOEDQGLJHQRGHUPRQRFKUR
PDWLVFKHQ4XHOOHQ LPPHU GLH NRPSOHWWH/LFKWTXHOOH DXVJHWDXVFKWZHUGHQ
PXVV6RIHUQGLHVEHUKDXSWP|JOLFKLVWHQWVWHKHQKLHUGXUFKIUMHGH:HO
OHQOlQJHQHXH.RVWHQ
,P *HJHQVDW] ]X GHQ VHULHOOHQ 0HWKRGHQ ZLUG EHL GHU '0'EDVLHUWHQ




GDUGV ZLH EHLVSLHOVZHLVH 9*$ 9LGHR *UDSKLFV $UUD\ PLW î
3L[HOQRGHU+'+LJK'HILQLWLRQPLWî3L[HOQ'LH*U|H
HLQHV SURML]LHUWHQ 3L[HOV LVW DEKlQJLJ YRQ GHU 9HUJU|HUXQJ UHVSHNWLYH
9HUNOHLQHUXQJGHU3URMHNWLRQVRSWLN'LHV OlVVW VLFKDOVRHQWVSUHFKHQGGHQ
$QIRUGHUXQJHQ GHU$QZHQGXQJ DQSDVVHQ:lKUHQG EHL GHU9LGHRSURMHN
WLRQHLQJURHV%LOGDQJHVWUHEWZLUGLVWIUGLH9HUZHQGXQJLQGHU/LWKR
JUDSKLH PHLVW HLQH VHKU JHULQJH 9HUJU|HUXQJ RGHU VRJDU 9HUNOHLQHUXQJ





GHU .DQDOTXHUVFKQLWW GDPLW NHLQH NDQWLJHQ .DQDOZlQGH HU]HXJW ZHUGHQ
'XUFK HLQH HQWVSUHFKHQGH9HUNOHLQHUXQJVRSWLN EHWUlJW GLH 3URMHNWLRQVIOl
FKHGDQQZHQLJH4XDGUDWPLOOLPHWHU5HLFKWGLHVH)OlFKHQLFKWDXVZHLOHLQ
0LNURIOXLGLNFKLSJU|HUHU'LPHQVLRQHQHUIRUGHUOLFKLVWVRNDQQGDVVRJH
QDQQWH 6WLWFKLQJ HQJO $QHLQDQGHUKHIWHQ 1lKHQ DQJHZHQGHW ZHUGHQ





HOHPHQW DXV 0RQRPHU KLQHLQIRNXVVLHUW ZLUG N|QQHQ PLW HLQHU '0'
EDVLHUWHQ /LWKRJUDSKLH GLHVHOEHQ 9HUIDKUHQ DQJHZHQGHW ZHUGHQ ZLH PLW
VWDWLVFKHQ0DVNHQ RGHU /DVHU 'DEHL YHUELQGHW HLQ '0' GHUHQ 9RUWHLOH
PLWHLQDQGHU'LH SDUDOOHOH %HOLFKWXQJ LVW VFKQHOOHU DOV VHULHOOH XQG XQDE
KlQJLJYRQGHU.RPSOH[LWlWGHV%LOGHVGDEHLLVWGDVÄ:HFKVHOQ³GHU0DV
NHPLWWHOV6RIWZDUHHLQH)UDJHYRQ6HNXQGHQ'LH9HUZHQGXQJJHILOWHUWHU





0LW GHQ REHQ DXIJHIKUWHQ0HWKRGHQ ODVVHQ VLFK RIIHQH 6WUXNWXUHQ RKQH







VWHOOXQJ PLWWHOV 5HSOLNDWLRQ ZXUGH XQWHU GHP 1DPHQ 6RIW/LWKRJUDSKLH
(QGHGHUHU-DKUHYRQGHU:KLWHVLGHV*UXSSHYRUJHVWHOOW'XII\
+LHUEHLYHUQHW]WHLQDXV]ZHL.RPSRQHQWHQEHVWHKHQGHV3RO\GLPHWK\OVLOR
[DQ 3'066LOLNRQ3UlSRO\PHUEHL5DXPWHPSHUDWXU DXI HLQHU$EIRUP
OHKUH'LH5HSOLNDWLRQHLQHU1HJDWLYIRUPLVWPLW6LOLNRQVHKUHLQIDFKUHDOL
VLHUEDU NOHLQH 6WUXNWXUHQ N|QQHQ GHWDLOJHWUHX DEJHIRUPW ZHUGHQ .LP
XQGGDV0DWHULDO OlVVWVLFKDXIJUXQGVHLQHU)OH[LELOLWlWHLQIDFKHQW
IHUQHQ'LHVH)OH[LELOLWlWHUODXEWHVGDUEHUKLQDXVVHKUHLQIDFKHPRQROL
WKLVFKH9HQWLOH GLUHNW LQ GHU 6WUXNWXU ]X HU]HXJHQ 8QJHU 'D GHU
6LOLNRQJXVVSUR]HVV EHL 5DXPWHPSHUDWXU DXVIKUEDU LVW VWHOOW 6RIW




/lVVW GLH$EIRUPOHKUH DXFK(LQVDW] XQWHU HUK|KWHU7HPSHUDWXU ]X VR HU
ZHLWHUW VLFK GLH 3DOHWWH DQ DEIRUPEDUHQ0DWHULDOLHQ HUKHEOLFK GDV VRJH
QDQQWH+HLSUlJHQZLUGP|JOLFK+LHUEHLZHUGHQ DPRUSKH3RO\PHUH DXI
*ODVEHUJDQJVWHPSHUDWXU JHEUDFKW 'LHVH PDWHULDOVSH]LILVFKH 7HPSHUDWXU
OLHJW XQWHUKDOEGHV6FKPHO]SXQNWHVXQGNHQQ]HLFKQHWGHQhEHUJDQJYRP
IHVWHQ ]XP ZHLFKHQ IOLHIlKLJHQ $JJUHJDW]XVWDQG 8QWHUKDOE GHU *ODV








7HLONULVWDOOLQH 3RO\PHUH KDEHQ NHLQH DXVJHSUlJWH *ODVEHUJDQJVWHPSHUD
WXUVLHODVVHQVLFKEHL7HPSHUDWXUHQXPGHQ6FKPHO]SXQNWKHLSUlJHQ
:HJHQGHVYHUKlOWQLVPlLJJHULQJHQDSSDUDWLYHQ$XIZDQGVEHLJOHLFK]HL
WLJ KRFKTXDOLWDWLYHQ &KLSV LVW GDV +HLSUlJHQ IU $QZHQGXQJHQ LQ GHU
:LVVHQVFKDIWYHUEUHLWHW%HFNHU+HFNHOH%HJROR
(LQHZHLWHUH$EIRUPPHWKRGH LVW GHU 6SULW]JXVV %HLP 6SULW]JLHHQZLUG
GHU:HUNVWRII ]XP6FKPHO]HQ JHEUDFKW XQG LQ HLQHQ+RKOUDXP GLH$E
IRUPOHKUHJHSUHVVWZRHUDQVFKOLHHQGDENKOWXQGDXVKlUWHW'LHV VWHOOW
HUK|KWH $QIRUGHUXQJHQ DQ GLH PHFKDQLVFKH )HVWLJNHLW XQG 7HPSHUDWXU
EHVWlQGLJNHLWGHU$EIRUPOHKUHGLHGHVKDOEEOLFKHUZHLVHDXV0HWDOOKHU
JHVWHOOWZLUG$XIJUXQGGHVPDVFKLQHOOHQ$XIZDQGV LVWGDV9HUIDKUHQ IU
(LQ]HO XQG .OHLQVHULHQIHUWLJXQJ XQJHHLJQHW :HQQ DXFK 0LNURIOX
LGLNVWUXNWXUHQLP6SULW]JXVVIU(LQ]HODQZHQGXQJHQJH]HLJWZXUGHQ0DLU
0RUDOHV$WWLDVRZLUGGLHVH0HWKRGHEOLFKHUZHLVHIU
GLH LQGXVWULHOOH *URVHULHQIHUWLJXQJ PLNURIOXLGLVFKHU .RPSRQHQWHQ YHU
ZHQGHW.LP%HFNHU
 9HUELQGXQJVWHFKQLN














HOOHQ0DVFKLQHQKDEHQ ZLH ]XP%HLVSLHO8OWUDVFKDOO RGHU/DVHUVFKZHL
HQ 5XVVHN  /XR  JLEW HV HLQH9LHO]DKO HLQIDFKHUP|JOLFKHU
9HUIDKUHQZLHEHLVSLHOVZHLVH.OHEHQ :LVWXED.OHEHQNDQQSURE
OHPDWLVFK VHLQ LQ %H]XJ DXI0LNURIOXLGLNFKLSV:LUG GHU.OHEVWRII QLFKW






JH]LHOW GLH0DWHULDOHLJHQVFKDIWHQ ]X lQGHUQ 7VDR 1J  3HPJ

=XP %RQGHQ YRQ 6LOLNRQ KDW VLFK HLQH 2EHUIOlFKHQDNWLYLHUXQJ EHZlKUW
ZHOFKH RKQH =XVDW]VWRIIH HLQH NRYDOHQWH %LQGXQJ HU]HXJW 'XII\ 
1HEHQGHU9HUZHQGXQJYRQWHXUHQ9DNXXP3ODVPDV\VWHPHQLVWHLQHDSSD
UDWLY HLQIDFKH0|JOLFKNHLW ]XU$NWLYLHUXQJ GLH%HKDQGOXQJ GHU2EHUIOl
FKHQPLWHLQHP&RURQDJHQHUDWRU+DXEHUW%HLHLQHP&RURQDJHQHUD
WRUZLUGDQHLQHU'UDKWHOHNWURGHHLQH+RFKVSDQQXQJDQJHOHJWZHOFKHGLH
8PJHEXQJVOXIW LRQLVLHUW VR GDVV HLQ6DXHUVWRIISODVPD HQWVWHKW GLH VRJH
QDQQWH&RURQD:LUG GLH&RURQD LQ GLH1lKH GHU%DXWHLOREHUIOlFKHQ JH
EUDFKW VR ELOGHQ VLFK GRUW2+*UXSSHQ 3UHVVWPDQ ]ZHL GHUDUW SODVPD
DNWLYLHUWH%DXWHLOH]XVDPPHQVRELOGHQVLFKNRYDOHQWH6LOR[DQELQGXQJHQ
+LHUEHL ZLUG :DVVHU DEJHVSDOWHQ 'HU VR HU]HXJWH 9HUEXQG LVW lKQOLFK
VWDELO ZLH HLQH .OHEHYHUELQGXQJ %KDWWDFKDU\D  (GGLQJV 
'HUDUW ERQGHQ OlVVW VLFK ]XP %HLVSLHO 3'06 DXI *ODV &\FOR2OHILQ
*UXQGODJHQXQG+HUVWHOOXQJVPHWKRGHQIUPLNURIOXLGLVFKH6WUXNWXUHQ
ϯϱ
&RSRO\PHU RGHU 3'06 +HFNHOH 0LW JHHLJQHWHU 6LODQYRUEHKDQG
OXQJ ODVVHQ VLFK VR DXFK (SR[LGH PLW 3'06 ERQGHQ 1HXPDQQ D
:LOKHOP
'XUFK GLHVH9HUELQGXQJVWHFKQLNHQ ODVVHQ VLFK QDWUOLFK QLFKW QXU RIIHQH
0LNURIOXLGLNVWUXNWXUHQ GHFNHOQ VRQGHUQ DXFK NRPSOH[HUH .DQDOV\VWHPH
DXV PHKUHUHQ 6FKLFKWHQ ]XVDPPHQIJHQ %LOHQEHUJ  &DUOLHU 









JHHLJQHW LVW'LHVH)UDJH OlVVW VLFK LPPHUQXU VSH]LILVFK DXIGLH$QZHQ
GXQJ DEJHVWLPPW EHDQWZRUWHQ 5DQGEHGLQJXQJHQ N|QQHQ 9HUWUlJOLFKNHLW
IU EHVWLPPWH &KHPLNDOLHQ *DVGXUFKOlVVLJNHLW RGHU GHU .RQWDNWZLQNHO
PLWGHP$QDO\WHQVHLQ'DQQPXVVLPPHUJHSUIWZHUGHQREXQGZLHVLFK
GDV JHZlKOWH 0DWHULDO EHDUEHLWHQ OlVVW XP GLH JHZQVFKWH 6WUXNWXU ]X
IRUPHQ)U HLQLJH+HUVWHOOYHUIDKUHQPVVHQGLH HLJHQWOLFKHQ0DWHULDOLHQ
DXI HLQHU 8QWHUODJH GHP VRJHQDQQWHQ 6XEVWUDW EHUHLWJHVWHOOW ZHUGHQ
*UXQG GDIU NDQQ ]XP%HLVSLHO GDV 9RUOLHJHQ LP IOVVLJHQ$JJUHJDW]X




SK\VLNDOLVFKHQ (LJHQVFKDIWHQ YHUlQGHUQ VLFK GXUFK %HVWUDKOXQJ PLW EH
VWLPPWHQ:HOOHQOlQJHQ =XU 6WUXNWXULHUXQJ ZLUG GHU /DFN QXU ORNDO EH
JUHQ]W EHVWUDKOW VLHKH .DSLWHO  'LH /|VOLFKNHLW GHV /DFNV ZLUG EHL
VRJHQDQQWHQ3RVLWLYODFNHQGXUFKGLH%HVWUDKOXQJKHUDXIJHVHW]W EHL VRJH
QDQQWHQ1HJDWLYODFNHQ KHUDEJHVHW]W 1DFK HUIROJWHU %HOLFKWXQJZLUG HQW
ZHGHUGHUEHOLFKWHWHRGHUGHUXQEHOLFKWHWHMHQDFKGHPREPLWHLQHP3RVL
WLY RGHU 1HJDWLYODFN JHDUEHLWHW ZXUGH PLW JHHLJQHWHQ /|VHPLWWHOQ









PLW DFKW(SR[LGJUXSSHQ GDKHU GLH Ä³ LP1DPHQ'DV0RQRPHU LVW HLQ
1HJDWLYODFN PLW NDWLRQLVFKHU )RWRLQLWLDWLRQ EDVLHUHQG DXI 7ULDU\OLXP
6XOIRQLXPVDO]HQ 'XUFK GHQ KRKHQ*UDG DQ 4XHUYHUQHW]XQJ N|QQHQPLW
686WUXNWXUHQPLWKRKHP$VSHNWYHUKlOWQLVVLP0LNURXQG1DQRPHWHU
EHUHLFKHUUHLFKWZHUGHQ /RUHQ] ,QGHU0LNURIOXLGLNZLUG68 LQ





6SLQFRDWLQJ HQJO Ä5RWDWLRQVEHVFKLFKWHQ³ ,P $QVFKOXVV ZLUG GDV EH
VFKLFKWHWH 6XEVWUDW HLQHP 7HPSHUYRUJDQJ GHP VRJHQDQQWHQ 3UHEDNH
HQJOÄ9RUEDFNHQ³XQWHUZRUIHQXPGDV/|VXQJVPLWWHO LQZHOFKHPGHU
/DFNJHO|VWLVW]XHQWIHUQHQ8QWHU%HVWUDKOXQJPLW/LFKWGHU:HOOHQOlQJH
QPZLUG LP/DFN HLQH )RWRVlXUH IUHLJHVHW]W GLH GLH9HUQHW]XQJ GHU
0RQRPHUH DXVO|VW 'HNWDU  ,P *HJHQVDW] ]X DQGHUHQ )RWRODFNHQ
GLHDXFKPLW6WUDKOXQJEUHLWHUHQ6SHNWUXPVDXVJHKlUWHWZHUGHQN|QQHQLVW
EHL 68 HLQH P|JOLFKVW PRQRFKURPDWLVFKH 6WUDKOXQJ Q|WLJ XP VFKDUIH
6WUXNWXUNDQWHQ ]X HUKDOWHQ'LHV NDQQ EHL SRO\FKURPDWLVFKHQ 6WUDKOXQJV











PHWHUQ HUUHLFKW DQVFKOLHHQGZLUG GHU/DFN YRUJHEDFNHQ$=/DFNZLUG
QLFKWDOV3ULPlUVWUXNWXUYHUZHQGHW6WDWWGHVVHQZLUG]XP%HLVSLHOHLQHDXI
HLQHP 6XEVWUDW EHILQGOLFKH *ROGVFKLFKW EHODFNW XQG GHU /DFN OLWKRJUD
SKLVFK VWUXNWXULHUW%HLGHU%HVWUDKOXQJPLW XOWUDYLROHWWHP/LFKWZLUGGHU
/DFNO|VOLFKXQGNDQQDQVFKOLHHQGLP/|VXQJVPLWWHOEDGHQWIHUQWZHUGHQ
'LH XQEHOLFKWHWHQ 7HLOH EOHLEHQ HUKDOWHQ XQG GHFNHQ GDV *ROG ORNDO DE
1XQ OlVVW VLFKPLW HLQHUNRPSOH[ELOGHQGHQ/|VXQJ EHLVSLHOVZHLVHEHVWH
KHQGDXV,RGXQG.DOLXPLRGLGGDV*ROGlW]HQZRGXUFKQXUGLHGXUFKGLH
YHUEOHLEHQGH VWUXNWXULHUWH /DFNVFKLFKW JHVFKW]WHQ %HUHLFKH EHVWHKHQ
EOHLEHQ:LUGDQVFKOLHHQGGHU$=/DFNHQWIHUQWNDQQVRHLQH/HLWHUEDKQ
VWUXNWXU DXI GHP 6XEVWUDW HU]HXJW ZHUGHQ $=/DFN LVW DXIJUXQG VHLQHU
JHULQJHQ HUUHLFKEDUHQ 6FKLFKWGLFNHQ QLFKW ]XU GLUHNWHQ +HUVWHOOXQJ YRQ
0LNURIOXLGLNVWUXNWXUHQJHHLJQHW6HLQHJXWH(LJQXQJDOV6FKXW]ODFNZXUGH
MHGRFK ]XP 2IIHQKDOWHQ PLNURIOXLGLVFKHU .DQlOH ZlKUHQG GHV 9HUELQ





8QWHU GHP+DQGHOVQDPHQ$FFXUD YHUWUHLEW GLH )LUPD '6\VWHPV HLQ
(SR[LGKDU] GHVVHQ (LJHQVFKDIWHQ EH]JOLFK +lUWH 7UDQVSDUHQ] XQG /H
EHQVGDXHUPLW3RO\FDUERQDWYHUJOLFKHQZHUGHQN|QQHQ'6\VWHPV
'LH 9HUZHQGEDUNHLW GLHVHV0DWHULDOV IU GLH 0LNURIOXLGLN ZXUGH EHUHLWV




ZHQGHW 6SLQFRDWLQJ IKUW ZHJHQ GHU =lKIOVVLJNHLW XQG VFKOHFKWHQ 6XE
VWUDWKDIWXQJ QLFKW ]X KRPRJHQHQ 6FKLFKWHQ 6ROO QXU HLQH GQQH 6FKLFKW
DXI HLQHP6XEVWUDWEHOLFKWHWZHUGHQ VRZLUGHLQH7URSIPHQJHGHV/DFNV
GXUFK6FKZHQNHQDXIGHP6XEVWUDW YHUWHLOW'XUFK$XIOHJHQ HLQHV'HFN
JODVHV JHVWW]W GXUFK 'LVWDQ]VFKHLEHQ VHLWOLFK GHV 6XEVWUDWHV ZLUG HLQH
JOHLFKPlLJH'LFNHVLFKHUJHVWHOOW1DFKGHU%HVWUDKOXQJPLWXOWUDYLROHWWHP





VWRII IU 0LNURIOXLGLNFKLSV LQ GHQHQ VWDUNH 6lXUHQ ]XP %HLVSLHO ]XP
5HLQLJHQ HLQJHVHW]W ZHUGHQ N|QQHQ 6HKU KRKH+\GURSKREL]LWlW XQG IU
HLQHQ .XQVWVWRII YHUKlOWQLVPlLJ KRKH 7HPSHUDWXUIHVWLJNHLW XQG *DV
XQGXUFKOlVVLJNHLW VLQG ZHLWHUH 0HUNPDOH 7URW] GLHVHU KHUDXVUDJHQGHQ
(LJHQVFKDIWHQZLUG GLHVHU:HUNVWRIIZHJHQ VHLQHU VFKOHFKWHQ 3UR]HVVLHU
EDUNHLW QXU VHOWHQ IU GLH 0LNURIOXLGLN HLQJHVHW]W 37)( OlVVW VLFK QLFKW
JLHHQRGHUIRWROLWKRJUDSKLVFKEHDUEHLWHQXQGZLUGGHVKDOEIDVWDXVVFKOLH
OLFK VSDQDEWUDJHQG VWUXNWXULHUW 'XUFK GLH KRKH FKHPLVFKH ,QHUWKHLW OlVVW
VLFK37)(QXU VHKU VFKZHUNOHEHQGLH9HUELQGXQJVWHFKQLN LVWSUREOHPD
WLVFK
'LH SRVLWLYHQ (LJHQVFKDIWHQ YRQ 37)( N|QQHQ XQWHU 9HUZHQGXQJ SHU














OHQ XQG 3XPSHQ DQGHUHUVHLWV GLH HLQIDFKH'LFKWXQJ YRQ 6FKODXFK]XIK







$XVKlUWXQJ HUIROJW QDFK GHP 0LVFKHQ VHOEVWVWlQGLJ NDQQ DEHU GXUFK
:lUPH]XIXKU EHVFKOHXQLJW ZHUGHQ $XFK KRKH $VSHNWYHUKlOWQLVVH XQG
NRPSOH[H 6WUXNWXUHQ ODVVHQ VLFK DEIRUPHQ .LP  $XIJUXQG VHLQHU
)OH[LELOLWlWXQGQLHGULJHQNULWLVFKHQ2EHUIOlFKHQVSDQQXQJOlVVWVLFK3'06
QDFKGHP$EJXVVYRUJDQJOHLFKWYRQGHU$EIRUPOHKUHHQWIHUQHQ












GRUW ZLUG GLH 8QWHUODJH DXI GHU +DOEOHLWHUFKLSV ]XU $QVFKOXVVNRQWDNWLH








:HQQ ZLH EHLP /LWKRJUDSKLHYHUIDKUHQ QDFK GHU )OHGHUPDXVWHFKQLN YRQ
GHU 8QWHUVHLWH EHOLFKWHW ZLUG JLEW HV ]ZHL 0|JOLFKNHLWHQ (QWZHGHU GDV
0RQRPHUPXVV DP6XEVWUDW VRJXWKDIWHQ GDVV HV HQWJHJHQGHU6FKZHU
NUDIWDOVRNRSIEHUPLWGHP6XEVWUDWERGHQQDFKREHQDXIJHKlQJWZHUGHQ
NDQQ RKQH GDVV GDV 0RQRPHU GHU 6FKZHUNUDIW IROJHQG YRP 6XEVWUDW






LP)DOOH GHV'XUFKKlQJHQV GHU VSlWHUH&KLS YHUERJHQ RGHU XQVFKDUI EH








GHQPXVWHU YHUVXFKW PDQ =HOOYHUKDOWHQ ]X NRQWUROOLHUHQ XQG PROHNXODUH
3UR]HVVH ]X YHUVWHKHQ 6R N|QQHQ EHLVSLHOVZHLVH IXQNWLRQDOH0DWHULDOLHQ
PLWLPPRELOLVLHUWHQ/LJDQGHQPXVWHUQDQGHQ2EHUIOlFKHQGDV=HOOZDFKV
WXPJH]LHOWVWHXHUQ:HQQHV]XP%HLVSLHOJHOLQJWGLH3URWHLQIRUPDWLRQHQ




WHUVXFKXQJHQ LQ YLYR LQQHUKDOE GHV OHEHQGHQ 2UJDQLVPXV NRQWUROOLHUWH
5DKPHQEHGLQJXQJHQ GLH VFKQHOOHU ]X UHSURGX]LHUEDUHQ (UJHEQLVVHQ XQG
GDPLW (UNHQQWQLVVHQ IKUHQ N|QQHQ:HLWHUKLQ ODVVHQ VLFK H[ YLYR DXFK
+RFKGXUFKVDW]XQWHUVXFKXQJHQ GXUFKIKUHQ 'DV LVW Q|WLJ ZHLO HLQ]HOQH
=HOOHQYHUVFKLHGHQDXIGHQVHOEHQ9HUVXFKVDXIEDXUHDJLHUHQN|QQHQ:HLO
DOVRYLHOH([SHULPHQWHGXUFKJHIKUWZHUGHQPVVHQXPDOOJHPHLQJOWLJH
(UNHQQWQLVVH ]X HUODQJHQZlUH SDUDOOHOHV $UEHLWHQ DXIP|JOLFKVW JURHQ
6XEVWUDWHQ]HLWVSDUHQG
(VEHVWHKWDOVRGHU%HGDUIVFKQHOONRVWHQJQVWLJXQGDXIP|JOLFKVWJURHU
)OlFKH /LJDQGHQ |UWOLFK GHILQLHUW DXI2EHUIOlFKHQ ]X LPPRELOLVLHUHQ XP
GLHVHIU9HUVXFKHHLQVHW]HQ]XN|QQHQ*URH)OlFKHEHGHXWHWLQ5HODWLRQ
]X GHQ/LJDQGHQ XQG0HVVDSSDUDWXUHQ HLQLJHPPð ELV FPð (LQZHLWHUHU
*HVLFKWVSXQNW LVW GLH $XIO|VXQJ GHV /LJDQGHQPXVWHUV DOVR ZHOFKH *U|
HQRUGQXQJ GLH NOHLQVWP|JOLFKHQ %LOGSXQNWH 3L[HO KDEHQ+LHU JLOW ]X
QlFKVW -H NOHLQHU GHVWR EHVVHU 'D $XIO|VXQJ MHGRFK PHLVWHQV PLW GHQ
*UXQGODJHQXQG+HUVWHOOPHWKRGHQIU/LJDQGHQPXVWHUDXI2EHUIOlFKHQ
ϰϰ
ODWHUDOHQ $EPHVVXQJHQ JHNRSSHOW LVW PXVV KLHU RIW HLQ.RPSURPLVV JH
IXQGHQ ZHUGHQ (QWVSUHFKHQG GHU *U|H GHU ]X XQWHUVXFKHQGHQ =HOOHQ
§P VLQG $XIO|VXQJHQ LP HLQVWHOOLJHQ 0LNURPHWHUEHUHLFK DQ]XVWUH
EHQ 'LH ZLFKWLJVWHQ 0HWKRGHQ ]XU +HUVWHOOXQJ YRQ /LJDQGHQPXVWHUQ
ZHUGHQLP)ROJHQGHQHUOlXWHUW
'LH QDKHOLHJHQGVWH 0HWKRGH LVW GDV WU|SIFKHQZHLVH $SSOL]LHUHQ YRQ
/LJDQGHQ LQ/|VXQJ8PP|JOLFKVW IHLQH6WUXNWXUHQ ]X HUKDOWHQZXUGHQ
.DSLOODUHQ YRQ QP 'XUFKPHVVHU YHUZHQGHW XQG VR 6WUXNWXUHQ XP
PHUUHLFKW%UXFNEDXHU+XQGHUWPDONOHLQHUH6WUXNWXUHQZXUGHQ
PLW+LOIH HLQHV XPJHUVWHWHQ5DVWHUNUDIWPLNURVNRSV HQJO $WRPLF )RUFH
0LFURVFRSH$)0HU]HXJWLQGHPPLWGHVVHQ6SLW]H7U|SIFKHQDXVHLQHP
5HVHUYRLUDXIGHUWHFKQLVFKHQ2EHUIOlFKHSODW]LHUWZXUGHQVRJHQDQQWH'LS
3HQ1DQROLWKRJUDSK\'31 3LQHU 'LH NOHLQVWHQELVKHU HU]HXJWHQ
/LJDQGHQPXVWHU PHVVHQ îQP XQG ZXUGHQ HU]HXJW LQGHP PLW HLQHU
$)01DGHO HLQH GQQH *ROGVFKLFKW HLQJHULW]W XQG GLH .UDW]HU DQVFKOLH
HQG PLW 3URWHLQO|VXQJ JHIOOW ZXUGHQ /LX  $OO GLHVH 9HUIDKUHQ
DUEHLWHQ VHULHOO HV ZLUG %LOGSXQNW IU %LOGSXQNW GHV VSlWHUHQ 0XVWHUV




]X ZLUG HLQ (ODVWRPHUVWHPSHO EOLFKHUZHLVH DXV 3'06 KHUJHVWHOOW XQG
PLW3URWHLQO|VXQJEHQHW]W'LHVHOlVVWVLFKLQQHUKDOENU]HVWHU=HLWDXIHLQH
2EHUIOlFKHWUDQVIHULHUHQ.DQH0LWWHOV&3ZXUGHQ%LOGSXQNWHLP
6XEPLNURPHWHUEHUHLFK HU]HXJW &R\HU  9RUWHLOKDIW LVW GDVV GLH
6WHPSHO PHKUIDFK YHUZHQGHW ZHUGHQ N|QQHQ QDFKWHLOLJ LVW GLH LQGLUHNWH
)HUWLJXQJ =XQlFKVW PXVV EHLVSLHOVZHLVH YLD PDVNHQORVHU 3URMHNWLRQV
OLWKRJUDSKLH HLQH $EIRUPOHKUH HU]HXJW ZHUGHQ YRQ GHU ZLHGHUXP HLQ




YHUEXQGHQ 'LHVH 7HFKQLN ZXUGH DXFK LP 5DKPHQ GLHVHU $UEHLW DQJH
ZDQGWVLHKH.DSLWHO
0LW DOOHQ ELVKHU JHQDQQWHQ0HWKRGHQ ODVVHQ VLFK MHGRFKPHLVW QXU UHLQH
%LQlUPXVWHUHU]HXJHQ*UDXVWXIHQPVVHQEHLVSLHOVZHLVHGXUFK9DULDWLRQ
GHV$EVWDQGHV ELQlUHU 3XQNWPXVWHU DSSUR[LPLHUW ZHUGHQ 'LHVH N|QQHQ
LP)DOOHHLQIDFKHU*UDGLHQWHQDXFKLQ)RUPHLQHV'LIIXVLRQVPXVWHUVEHU
PLNURIOXLGLVFKH .DQDOQHW]ZHUNH HUVWHOOW ZHUGHQ 'DQN GHU ODPLQDUHQ
&KDUDNWHULVWLN GHV PLNURIOXLGLVFKHQ )OXVVHV XQG GHU ODQJVDP ZLUNHQGHQ
'LIIXVLRQ LQQHUKDOE YRQ0LNURNDQlOHQ ODVVHQ VLFK VR DXFK 3URWHLQGLFKWH
JUDGLHQWHQ DOVR *UDXVWXIHQPXVWHU DXI GHP 6XEVWUDW LPPRELOLVLHUHQ
'HODPDUFKH  $OOHUGLQJV LVW KLHUEHL GLH *HVWDOWXQJVIUHLKHLW EH
VFKUlQNWDXIHLQIDFKH*UDGLHQWHQPXVWHU
'LH 7U|SIFKHQDSSOLNDWLRQ XQG '31 HUP|JOLFKHQ GDV GLUHNWH hEHUWUDJHQ
HLQHVGLJLWDOHQ0XVWHUVDXIHLQ6XEVWUDWGDXHUQDEHUDXIJUXQGGHUVHULHOOHQ
$UEHLWVZHLVHPLW]XQHKPHQGHU$XIO|VXQJXQG)OlFKH OlQJHU'LHSDUDOOH
OHQ 0HWKRGHQ &3 XQG )1 PVVHQ PLW 8PZHJ EHU HLQH ,QWHU
PHGLlUVWUXNWXUHU]HXJWZHUGHQZDVZLHGHUXP=HLWXQG*HOGNRVWHW:HQQ
ELRORJLVFKH )UDJHVWHOOXQJHQ EH]JOLFK HLQHU JURHQ %DQGEUHLWH XQWHU
VFKLHGOLFKHU3URWHLQPXVWHUJHNOlUWZHUGHQVROOHQVRVROOWHGLHhEHUWUDJXQJ
HOHNWURQLVFKHU %LOGGDWHQ LQ HLQH HQWVSUHFKHQGH /LJDQGHQDQRUGQXQJ DXI
GHP6XEVWUDWP|JOLFKVWVFKQHOODXVJHIKUWZHUGHQ
:LHVFKRQEHLGHQ+HUVWHOOXQJVPHWKRGHQIU0LNURIOXLGLNVWUXNWXUHQKDEHQ
VLFK LQQHUKDOE GHU OHW]WHQ =HLW OLWKRJUDSKLVFKH9HUIDKUHQ IU GLH+HUVWHO
OXQJYRQ3URWHLQPXVWHUQDOVJHHLJQHWHUZLHVHQ'LHPHLVWHQ)RWRODFNHVLQG
89DXVKlUWHQG :HLO XOWUDYLROHWWHV /LFKW ]HOOWR[LVFK LVW PXVVWHQ QHXH
IRWRFKHPLVFKH9HUIDKUHQHQWZLFNHOWZHUGHQEHLGHQHQGLH3URWHLQHQLFKW
JHVFKlGLJWZHUGHQ+H+LHUEHLZHUGHQGLH0ROHNOHXQWHU%HVWUDK






'LH ZLFKWLJVWHQ 9HUIDKUHQ ]XU +HUVWHOOXQJ YRQ /LJDQGHQPXVWHUQ VLQG LQ
7DEHOOH]XVDPPHQJHVWHOOW

dĞĐŚŶŝŬ Ă ď ƵĨůƂƐƵŶŐ ,ĞƌƐƚĞůůǌĞŝƚ Đ ZĞĨĞƌĞŶǌ
DĞĐŚĂŶŝƐĐŚĞmďĞƌƚƌĂŐƵŶŐ
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(LQH VHKU IOH[LEOH XQG VFKQHOOH0HWKRGH ]XU +HUVWHOOXQJ YRQ /LJDQGHQ
PXVWHUQ ZXUGH  YRQ +ROGHQ XQG &UHPHU HUVWPDOV DOV VRJHQDQQWHV
Ä3URWHLQ $GVRUSWLRQ E\ 3KRWREOHDFKLQJ³ 3$3 DOVR GLH $GVRUSWLRQ YRQ
3URWHLQHQDXI2EHUIOlFKHQGXUFK)RWREOHLFKHQYRUJHVWHOOW+LHUEHLZHUGHQ
/LJDQGHQPLW IOXRUHV]LHUHQGHQ )DUEVWRIIHQ YHUEXQGHQ XQG DXI HLQHPPLW
5LQGHUVHUXP $OEXPLQ ERYLQH VHUXP DOEXPLQ %6$ EHVFKLFKWHWHQ 6XE
VWUDW LQNXELHUW 'XUFK hEHUEHOLFKWHQ GHV )DUEVWRIIV PLW /LFKW LQ GHVVHQ




VLFKWEDUHQ /LFKW XQG LQ ZlVVULJHQ /|VXQJHQ DXVJHIKUW ZHUGHQ NDQQ
+ROGHQ
'LH JURH $Q]DKO YHUIJEDUHU )DUEVWRIIH HUP|JOLFKW GLH $XVZDKO YRQ
:HOOHQOlQJHQ GLH XQVFKlGOLFK IU GLH MHZHLOLJHQ3URWHLQH VLQG=XQlFKVW
ZXUGHQPLWGLHVHU7HFKQLNELQlUH/LJDQGHQPXVWHUHU]HXJW+ROGHQ




GHQHQGDV/LFKW DXFK LQ GHU ,QWHQVLWlW EH]LHKXQJVZHLVH%HOLFKWXQJVGDXHU
LQGLYLGXHOO IU MHGHQ %LOGSXQNW HLQJHVWHOOW ZHUGHQ NDQQ VR N|QQHQ VWDWW
%LQlUVWUXNWXUHQ DXFK*UDXVWXIHQELOGHU HU]HXJWZHUGHQ'LH$QODJHUXQJV
GLFKWHYRQ3URWHLQHQDXI2EHUIOlFKHQOlVVWVLFKVRLQGHILQLHUWHQ*UDGLHQWHQ
HLQVWHOOHQ %pOLVOH HW DO ]HLJWHQ PLWWHOV HLQHV /DVHUVFKUHLESUR]HVVHV EHL






 VLHKH DXFK .DSLWHO 0LW GLHVHU 7HFKQLN NRQQWHQ /LJDQGHQ
PXVWHU PLW ODWHUDOHQ $EPDHQ YRQ PHKUHUHQ KXQGHUW 0LNURPHWHUQ EHL
HLQHU $XIO|VXQJ LP HLQVWHOOLJHQ 0LNURPHWHUEHUHLFK LQQHUKDOE ZHQLJHU
0LQXWHQKHUJHVWHOOWZHUGHQ
'DV3$39HUIDKUHQZLHYRQ%pOLVOHHWDOJH]HLJWHUODXEWDOVRGLHGLUHNWH
+HUVWHOOXQJ YRQ *UDXVWXIHQPXVWHUQ JHPl HLQHU GLJLWDOHQ 9RUODJH EHL
JHHLJQHWHU $XIO|VXQJ DOOHUGLQJV ZlUH HLQH JU|HUH EHPXVWHUWH )OlFKH







ZXUGHQ HQWVSUHFKHQG GHU $QIRUGHUXQJ DXVJHZlKOW DOOH DQGHUHQ %DXWHLOH
ZXUGHQ H[DNW IU GLHVH $QZHQGXQJ XQWHU =XKLOIHQDKPH YRQ '&$'
NRQVWUXLHUW *HPl GHQ YRP &RPSXWHUPRGHOO DEJHOHLWHWHQ =HLFKQXQJHQ
ZXUGHQ LQGHU:HUNVWDWWGHV ,QVWLWXWVGLH7HLOHDXV$OXPLQLXPXQG(GHO
VWDKOJHIHUWLJW









HLQHP $QWLYLEUDWLRQVWLVFK DXIJHEDXW XP %HOLFKWXQJVIHKOHU GXUFK 9HU
ZDFNHOQ]XYHUKLQGHUQ












 HQWKlOW YRU GHP /LFKWOHLWHUDQVFKOXVVVWXW]HQ HLQ )LOWHUUDG ,Q GLHVHP
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'D GLH .KOXQJ GHU /DPSH GXUFK 9HQWLODWRUHQ HUIROJW HQWVWHKHQ EHLP
%HWUHLEHQ GHU /DPSH 6FKZLQJXQJHQ 'LHVH GUIHQ VLFK QLFKW DXI GDV ]X
EHOLFKWHQGH6XEVWUDWEHUWUDJHQZHLOVRQVWGDV%LOGYHUZDFNHOQZUGH'LH




GDEHL VRZRKO GLH hEHUWUDJXQJ YRQ 9LEUDWLRQHQ ]X PLQLPLHUHQ DOV DXFK
XQWHUVFKLHGOLFKH$EVWlQGHYRQ2SWLN]X/DPSH]XHUP|JOLFKHQZLUGHLQ
IOH[LEOHU /LFKWOHLWHU YHUZHQGHW -H JU|HU GHU 'XUFKPHVVHU HLQHV VROFKHQ
LVWGHVWRPHKU/LFKWOHLVWXQJNDQQDXFKDXVGHU/DPSHDQV(QGHGHV/LFKW
OHLWHUVEHUWUDJHQZHUGHQ'D'LFNNHUQIDVHUQ]ZDUPLWHLQLJHQWDXVHQGP
'XUFKPHVVHU HUKlOWOLFK VLQG DEHUPLW ]XQHKPHQGHP'XUFKPHVVHU VWHLIHU
XQGEUXFKDQIlOOLJHUZHUGHQNDPGHUHQ$QZHQGXQJQLFKWLQ)UDJH)DVHU
EQGHO VLQG ]ZDU VHKU IOH[LEHO DOOHUGLQJV ELOGHQ GLH HLQ]HOQHQ )LODPHQWH







LVW LVW DOVR HLQ P|JOLFKVW NOHLQHU 6WUDKODXIZHLWXQJVZLQNHO HUIRUGHUOLFK
















WHQ lKQOLFKHQ$XIEDXWHQ HJDO RE LQ NRPPHU]LHOO HUKlOWOLFKHQ0DVFKLQHQ
RGHU LQ /DERUDXIEDXWHQ EHZHJHQ ]X GLHVHP =ZHFN GDV 6XEVWUDW UHODWLY
]XPRSWLVFKHQ$XIEDX9HUKlOWQLVPlLJ HLQIDFK OlVVW VLFK GLHVPLW VRJH
QDQQWHQ0DVN$OLJQHUQHUUHLFKHQZHOFKHPLWDXVJHUHLIWHU7HFKQLNDXIGHP
0DUNWHUKlOWOLFKVLQG)UGLH LP5DKPHQGLHVHU$UEHLW]XHUVWHOOHQGH/L
WKRJUDSKLHDQODJH ZDU MHGRFK PD[LPDO P|JOLFKH )OH[LELOLWlW KLQVLFKWOLFK
YHUZHQGEDUHU 6XEVWUDWH XQG0DWHULDOLHQ JHIRUGHUW 'LHV VFKOLHW IOVVLJH
)RWRODFNHRGHUELRORJLVFKH3UREHQHLQ:LUGHLQHIOVVLJH3UREHEHZHJWVR




([DNWHV 3RVLWLRQLHUHQ GHU 3URMHNWLRQHQ DXI GHP 6XEVWUDW ZLUG GXUFK GLH
KRKH XQLGLUHNWLRQDOH :LHGHUKROEDUNHLW YRQ QP JHZlKUOHLVWHW 'HU























/LFKW HUP|JOLFKW NHLQH IOlFKLJ KRPRJHQH$XVOHXFKWXQJ'DV OLHJW GDUDQ
GDVV GLH /LFKWHU]HXJXQJ LQ /LFKWERJHQODPSHQ ]ZLVFKHQ ]ZHL (OHNWURGHQ
VWDWWILQGHW XQG GRUW DQ GHU $QRGH HLQHQ EHVRQGHUV KHOOHQ /LFKWSXQNW HU
]HXJWGHUWURW]YHUVSLHJHOWHP,QQHUHQGHV/DPSHQJHKlXVHVGHQUHVWOLFKHQ
/LFKWDQWHLO LP %LOG EHUVWUDKOW 'LHVH 8QUHJHOPlLJNHLW ZLUG GXUFK GHQ
/LFKWOHLWHU ZHLWHUJHJHEHQ VLHKH $EELOGXQJ D ,VW GLHVH ,QKRPRJHQLWlW
QLFKW EHVRQGHUV JUR VR OlVVW VLH VLFK IU GLH NODVVLVFKH %LQlU
/LWKRJUDSKLHYHUQDFKOlVVLJHQ ,QKRPRJHQH%HOHXFKWXQJGHV'0'IKUWH
MHGRFKEHLGHU$QZHQGXQJIU*UDXVWXIHQOLWKRJUDSKLHGD]XGDVVGDVSURML
]LHUWH %LOG QLFKW GLHVHOEH +HOOLJNHLWVYHUWHLOXQJ EHVLW]W ZLH GLH GLJLWDOH
0DVNHGDV6XEVWUDWDOVRQLFKWZLHJHZQVFKWEHOLFKWHWZHUGHQNDQQ'HV
KDOEPXVVGDV/LFKWKRPRJHQLVLHUWZHUGHQ,QGLYHUVHQNRPPHU]LHOOHUKlOW
OLFKHQ /LWKRJUDSKLHV\VWHPHQ ZLUG ]XU +RPRJHQLVLHUXQJ HLQH VRJHQDQQWH
*UDXPDVNHYRUGHP6XEVWUDWLQVWDOOLHUW'LHVHLVWJHQDXDQGLHXQWHUVFKLHG
OLFKHQ+HOOLJNHLWHQGHU3URMHNWLRQDQJHSDVVWXQG OlVVW LQ]XKHOOHQ%HUHL
FKHQ ZHQLJHU 6WUDKOXQJ DXI GDV 6XEVWUDW JHODQJHQ ZRGXUFK LP 0LWWHO
ZLHGHU HLQH IOlFKLJ KRPRJHQH%HOLFKWXQJHU]HXJWZLUG%HL9HUZHQGXQJ
HLQHUG\QDPLVFKHQ0DVNHZLH'0'RGHU)OVVLJNULVWDOOVFKLUPHQOlVVWVLFK




GHW ZHUGHQ:HLWHUKLQ YHUULQJHUW MHGH*UDXPDVNH GHQ:LUNXQJVJUDG GHV
6\VWHPVZHLOGLH/LFKWDXVEHXWH LQGHU$UEHLWVHEHQHVLQNW'DEHLGHU LP
5DKPHQGLHVHU$UEHLWNRQVWUXLHUWHQ/LWKRJUDSKLHDQODJHGHURSWLVFKH$XI







VWUDKO 'LHV LVW QLFKWPLW *UDXPDVNHQ ]X NRUULJLHUHQ $XV GLHVHP*UXQG





<ŽůůŝŵĂƚŝŽŶƐŽƉƚŝŬ͘ /Ŷ ĂͿ ŝƐƚ ĚŝĞ ŝŶŚŽŵŽŐĞŶĞ ƵƐůĞƵĐŚƚƵŶŐ ĚĞƐ D ŽŚŶĞ sĞƌͲ
ǁĞŶĚƵŶŐĞŝŶĞƌĚĞƌŝĨĨƵƐŽƌĞŶŐĞǌĞŝŐƚ͕ŝŶďͿƐŝĞŚƚŵĂŶĚĂƐƌŐĞďŶŝƐĚĞƌĞƌĨŽůŐƌĞŝͲ
ĐŚĞŶ ,ŽŵŽŐĞŶŝƐŝĞƌƵŶŐ͘ ŝĞ ŝůĚĞƌ ǁƵƌĚĞŶ ŵŝƚ ĞŝŶĞƌ DŝŬƌŽƐŬŽƉŬĂŵĞƌĂ ĂƵĨŐĞͲ
ŶŽŵŵĞŶ͕ǁŝĞ <ĂƉŝƚĞů ϲ͘Ϯ͘ϭ ďĞƐĐŚƌŝĞďĞŶ͘ ĐͿ ǌĞŝŐƚ ĞŝŶĞŶ ^ĐŚŶŝƚƚ ĚƵƌĐŚ ĚĂƐ Ͳ




ĚĞƌ ƌĞůĂƚŝǀ ǌƵŵƵƘĞŶƌŽŚƌǀĞƌƐĐŚŽďĞŶǁĞƌĚĞŶ͕ ƐŽĚĂƐƐ ƐŝĐŚĚŝĞďƐƚćŶĚĞ ǌǁŝͲ
ƐĐŚĞŶ ĚĞŶ ŽƉƚŝƐĐŚĞŶ <ŽŵƉŽŶĞŶƚĞŶ ŽƉƚŝŵĂů ĞŝŶƐƚĞůůĞŶ ůĂƐƐĞŶ͘tĞŶŶ ĚŝĞ ďĞƐƚĞ
ŝŶƐƚĞůůƵŶŐ ŐĞĨƵŶĚĞŶ ŝƐƚ͕ ůćƐƐƚ ƐŝĐŚ ĚŝĞƐĞ ĚƵƌĐŚ ĞŶƚƐƉƌĞĐŚĞŶĚĞ ^ĐŚƌĂƵďĞŶ ;ϰͿ
ĨŝǆŝĞƌĞŶ͘





PLWWH DEJHVFKZlFKW ZLUG (LQ 'LIIXVRU YRP 7\S '* GHUVHOEHQ




ZHLWXQJVZLQNHO GXUFK GLH 9HUZHQGXQJ YRQ 'LIIXVRUHQ YHUJU|HUW ZLUG
PXVV HLQH HQWVSUHFKHQG JURH /LQVH IU GLH.ROOLPDWLRQ GHV /LFKWVWUDKOV
]ZLVFKHQ 'LIIXVRUHQ XQG '0' HLQJHVHW]W ZHUGHQ (LQH DVSKlULVFKH
6DPPHOOLQVH YRP 7\S $&/$ GHU )LUPD 7KRUODEV HUIOOW GLHVHQ
=ZHFN'HQ$XIEDX GHU+RPRJHQLVLHUXQJV XQG.ROOLPDWLRQVRSWLN ]HLJW
$EELOGXQJ F /LFKWOHLWHUHQGH 'LIIXVRUHQ XQG .ROOLPDWLRQVOLQVH VLQG






7\S'/3'LVFRYHU\  GHU )LUPD9LDOX[ (U YHUIJW EHU î
6SLHJHO GLH MHZHLOV HLQH.DQWHQOlQJH YRQ P DXIZHLVHQ )U HLQH
XQYHU]HUUWH 3URMHNWLRQ LVW GHU :LQNHO LQ GHP GHU '0' EHVWUDKOW ZLUG
UHOHYDQW 'LH TXDGUDWLVFKHQ 6SLHJHO GHV '0' VLQG EHU LKUH 'LDJRQDOH
EHZHJOLFKDXIJHKlQJWLQGLHVHP)DOOZLUGXPLQ$QEH]LHKXQJVZHLVH
$XV]XVWDQG JHNLSSW 'LH 'LDJRQDOH KDW VLQQJHPl HLQHQ :LQNHO ]X
GHQ.DQWHQGHV'0''DVHLQIDOOHQGH/LFKWPXVVIROJOLFKLQHLQHP:LQ
NHO YRQ  UHODWLY ]X GLHVHP :LQNHO GHU (LQ]HOVSLHJHO DXIWUHIIHQ







.XQVWVWRII:lKUHQG GDV 1HJDWLYELOG LP ,QQHUHQ GLHVHU 9HUNOHLGXQJ DXI
HLQH QLFKW UHIOHNWLHUHQGH 6HLWHQZDQG WULIIW ZLUG GDV %LOG VHQNUHFKW ]XP
'0' LQ GLH 3URMHNWLRQVRSWLN JHOHLWHW 6R ZLUG VLFKHUJHVWHOOW GDVV XQJH
QXW]WHV /LFKW QLFKW EHU 7HLOH GHU $QODJH UHIOHNWLHUW ZLUG XQG DXI GHP
6XEVWUDWXQJHZROOWH%HOLFKWXQJYHUXUVDFKW
 3URMHNWLRQ
'LH 3URMHNWLRQVRSWLN HQWVSULFKW YRP $XIEDX KHU HLQHU 0LNURVNRSRSWLN
EHVWHKHQG DXV 7XEXVOLQVH 7\S 07/ YRQ 0LWXWR\R XQG 2EMHNWLY
$EELOGXQJ*HRPHWULVFKEHGLQJWPXVVGDV$OXPLQLXPURKULQGHPGLH
+RPRJHQLVLHUXQJV XQG .ROOLPDWLRQVRSWLN VLW]W HLQHQ 0LQGHVWDEVWDQG
YRP '0' KDEHQ ZHLO HV VRQVW LQ GHQ 6WUDKOHQJDQJ GHV %LOGHV JHUlW
(EHQVRPXVVGLH3URMHNWLRQVRSWLNHLQHQ0LQGHVWDEVWDQGKDEHQXPQLFKWLQ
GHQ HLQIDOOHQGHQ6WUDKO ]X JHUDWHQ GDUI DOVR QLFKW ]ZLVFKHQ$OXPLQLXP
URKUXQG'0'OLHJHQ'DGLH9HUZHQGEDUNHLW IOVVLJHU)RWRODFNHJHIRU
GHUWLVWPXVVGLH$UEHLWVHEHQHZDDJHUHFKWVWHKHQ8PGDV%LOGYHUWLNDO]X








OHQOlQJHQ QP EHVWP|JOLFK ]X UHIOHNWLHUHQ 2EZRKO GLH
%HVFKLFKWXQJGHV6SLHJHOVQLFKWRSWLPLHUWLVWIUXOWUDYLROHWWHV/LFKWNRQQ
WHQEHL9HUZHQGXQJGLHVHV6SLHJHOVEHLQP:HOOHQOlQJHK|KHUH/HLV









$OV 2EMHNWLYH NDPHQ HLQ IQIIDFK XQG HLQ ]ZDQ]LJIDFK YHUNOHLQHUQGHV
2EMHNWLY GHU 7\SHQ08( /8 3ODQ )OXRU (3, ; XQG &), 6 3ODQ
)OXRU(/:';YRQ1LNRQ]XP(LQVDW]0LWHUVWHUHPZHUGHQ3L[HODXI
P.DQWHQOlQJHXQGPLW OHW]WHUHP DXI P.DQWHQOlQJH YHUNOHL
QHUW'DGXUFKHUJHEHQVLFK(LQ]HOELOGDEPDHYRQîPðEH]LH







GLH %HVWUDKOXQJ GHV '0' XQWHUEURFKHQ XQG GLH 3RVLWLRQ GHV RSWLVFKHQ
$XIEDXVH[DNWXPGLH$EPDHGHVSURML]LHUWHQ%LOGHV LQ[ UHVSHNWLYH\













YHUZHQGHW ZHUGHQ DQGHUHQIDOOV N|QQHQ *HZLQGHDGDSWHU ]XP (LQVDW]
NRPPHQ :HLO VLFK EHL YHUVFKLHGHQHQ )RNL DXFK GHU $EVWDQG ]ZLVFKHQ
2EMHNWLYXQG7XEXVOLQVHYHUlQGHUWLVWHVDOOHUGLQJVQRWZHQGLJVRJHQDQQWH
XQHQGOLFK NRUULJLHUWH 2EMHNWLYH ]X YHUZHQGHQ GLH NHLQHQ GHILQLHUWHQ
$EVWDQG]XU7XEXVOLQVHHUIRUGHUQ(LQHZHLWHUH$QIRUGHUXQJDQGLH2EMHN
WLYH EHWULIIW GHUHQ 1XPHULVFKH $SHUWXU 1$ 'DV $EEHµVFKH *HVHW]










VFKDUIH.RQWXUHQ LP)RWRODFN 68 6WUXNWXULHUXQJVSDUDPHWHUZHUGHQ LQ
.DSLWHO  HUNOlUW NOHLQH 6WUXNWXUHQ EOLHEHQ QLFKW DXI GHP 6XEVWUDW
KDIWHQ VLHKH $EELOGXQJ D 6FKDUIH .DQWHQ XQG JXWH 6XEVWUDWKDIWXQJ
N|QQHQLQ68QXUEHL%HOLFKWXQJPLWHLQHUVHKUGHILQLHUWHQVRJHQDQQWHQ
L/LQH YRQ QP:HOOHQOlQJH HUUHLFKW ZHUGHQ 'HVKDOE ZXUGH HLQ ]X
VlW]OLFKHU)LOWHUYRP7\S=[GHU)LUPD/272ULHOHLQJHVHW]W'LH
VHUEHJUHQ]WGDV6SHNWUXPDXIQP%HL%HOLFKWXQJYRQ68ZLUG





ďďŝůĚƵŶŐϭϭ ^ƵďƐƚƌĂƚŚĂĨƚƵŶŐ ǀŽŶ ^hͲϴ ďĞŝ sĞƌǁĞŶĚƵŶŐ ĚĞƐ ŝͲ>ŝŶĞ &ŝůƚĞƌƐ͘ ĂͿ
Ğŝŵ ^ƉƺůĞŶ ǁĞŐŐĞƐĐŚǁĞŵŵƚĞ ^ƚƌƵŬƚƵƌĞŶ ŶĂĐŚ ĞůŝĐŚƚƵŶŐ ŽŚŶĞ ŝͲ>ŝŶĞ &ŝůƚĞƌ͘





'DV %LOG GHV '0' ZLUG GXUFK GDV 2EMHNWLY IRNXVVLHUW 'XUFK GLH %H
ZHJOLFKNHLW GHV RSWLVFKHQ $XIEDXV LQ [\5LFKWXQJ ZLUG HLQH YLUWXHOOH


ďďŝůĚƵŶŐϭϮ ŝĞ ,ĂůƚĞǀŽƌƌŝĐŚƚƵŶŐ ƺďĞƌ ĚĞŵ ŽƉƚŝƐĐŚĞŶ ƵĨďĂƵ ƐƚĞŚƚ ĂƵĨ ǀŝĞƌ


















=X GLHVHP=ZHFN LVW REHUKDOE GHV RSWLVFKHQ$XIEDXV HLQH+DOWHYRUULFK
WXQJ DQJHEUDFKW VR GDVV GHU RSWLVFKH $XIEDX GDUXQWHU YHUIDKUHQ NDQQ
VLHKH$EELOGXQJ'LH+DOWHYRUULFKWXQJVWHKWDXIYLHUK|KHQYHUVWHOOED
UHQ%HLQHQDXIGHUVHOEHQ7LVFKSODWWHZLHGHU/LQHDUYHUVWHOOHUDXIGHPVLFK
GHU RSWLVFKH$XIEDX EHZHJW'XUFK GLH LQGLYLGXHOOH+|KHQYHUVWHOOEDUNHLW
GHU HLQ]HOQHQ 6WDQGEHLQH LVW GLH +DOWHYRUULFKWXQJ H[DNW SDUDOOHO ]X GHQ
%HZHJXQJVDFKVHQGHVRSWLVFKHQ$XIEDXVHLQVWHOOEDUVLHKH.DSLWHO
,QGHU+DOWHYRUULFKWXQJEHILQGHWVLFKHLQ(LQVFKXELQZHOFKHQ6FKXEODGHQ






(LQH ZHLWHUH 6FKXEODGH LVW IU KRKHQ 'XUFKVDW] RSWLPLHUW XQG KDW ]HKQ
(LQOHJHIlFKHU IU 'HFNJOlVHU ZLH VLH IU GDV0LNURVNRSLHUHQ YHUZHQGHW
ZHUGHQVLHKH$EELOGXQJ)UGHQ)DOOGDVVY|OOLJDQGHUH6XEVWUDWIRU
PHQYHUZHQGHWZHUGHQVROOWHQPXVVDOVRQLFKWHLQHQHXH+DOWHUXQJNRQ




)RNXVDEVWDQG GHV2EMHNWLYV LVW GDEHL DEKlQJLJ YRQ 6XEVWUDWPDWHULDO XQG
6XEVWUDWVWlUNH8PYDULDEHO DXIYHUVFKLHGHQH5DQGEHGLQJXQJHQ UHDJLHUHQ
]XN|QQHQ LVW DOVRHLQH LQGLYLGXHOOH(LQVWHOOEDUNHLWGHV)RNXV9RUDXVVHW
]XQJ$QGHU+DOWHYRUULFKWXQJ LVW REHUKDOEGHU$UEHLWVHEHQHHLQH0LNUR
VNRSNDPHUD7\S(2FGHU)LUPD(GPXQG2SWLFVPLWDXVWDXVFKEDUHQ
2EMHNWLYHQ HLQJHVSDQQW 'DV %LOG GHU 0LNURVNRSNDPHUD ZLUG DQ HLQHP
%LOGVFKLUP EHWUDFKWHW XQG DXI GLH2EHUIOlFKH HLQHV LQ GHU 6FKXEODGH EH
ILQGOLFKHQ6XEVWUDWHVIRNXVVLHUW(VZLUGQXQDOVRGLH$UEHLWVHEHQHVFKDUI
DXIGHP%LOGVFKLUPDQJH]HLJW$QVFKOLHHQGZLUGGHURSWLVFKH$XIEDXVR
XQWHUKDOE GHV 6XEVWUDWHV SRVLWLRQLHUW GDVV HLQ SURML]LHUWHV %LOG RGHU HLQ
$XVVFKQLWW GDYRQ PLW GHU 0LNURVNRSNDPHUD DXIJHQRPPHQ XQG DXI GHP
0RQLWRU ZLHGHUJHJHEHQ ZLUG 'DV 2EMHNWLY GHV RSWLVFKHQ $XIEDXV ZLUG
QXQGXUFKGHQ/LQHDUDNWRU LQ HLQH3RVLWLRQEHZHJW LQZHOFKHUGDVSURML
]LHUWH%LOGVFKDUIDXIGHP0RQLWRUHUNHQQEDULVWVLHKH$EELOGXQJ
'LHVH(LQVWHOOXQJ OLHIHUW IROJOLFKIUHLQ6XEVWUDWHLQHUEHVWLPPWHQ6WlUNH








ďďŝůĚƵŶŐϭϰ ŝůĚƐĐŚŝƌŵĂŶǌĞŝŐĞ ĚĞƌ ^ƚĞƵĞƌƵŶŐƐƐŽĨƚǁĂƌĞ Ĩƺƌ ĚŝĞ ŬƚŽƌĞŶ ĚĞƐ
ŽƉƚŝƐĐŚĞŶƵĨďĂƵƐ͘KďĞŶ ůŝŶŬƐ ŝƐƚ ĚŝĞ WŽƐŝƚŝŽŶ ĚĞƐKďũĞŬƚŝǀƐ ĞŝŶƐƚĞůůďĂƌ͕ŵŝƚƚŝŐ
ĚŝĞ sĞƌĨĂŚƌǁĞŐĞ ĚĞƌ ǆͬǇͲŬƚŽƌĞŶ͘ ĂƐ <ĂŵĞƌĂďŝůĚ ǌĞŝŐƚ ĚŝĞ WƌŽũĞŬƚŝŽŶ ĞŝŶĞƌ






WLRQHQ ZlKUHQG GHV %HOLFKWXQJVYRUJDQJHV ]X 8QVFKlUIH IKUHQ N|QQHQ
PXVVGLHVH/RFKSODWWHYRQGHU8PJHEXQJVFKZLQJXQJVHQWNRSSHOWZHUGHQ





WLVFK YRP7\S09,6,*$ GHU )LUPD1HZSRUW JHODJHUWZLUG
$EELOGXQJ
%HL0LNURIOXLGLNFKLSVOLHJHQGLH6WUXNWXUHQWHLOZHLVHLQGHUVHOEHQ*U|HQ
RUGQXQJ ZLH 6WDXE RGHU DQGHUH 3DUWLNHO WHLOZHLVH VRJDU GDUXQWHU 6ROOWH
6WDXE RGHU bKQOLFKHV ZlKUHQG GHV /LWKRJUDSKLHSUR]HVVHV GLH 6WUXNWXU
YHUXQUHLQLJHQNDQQGLH)XQNWLRQGHV&KLSVVLJQLILNDQWEHHLQWUlFKWLJWZHU
GHQ8PGLH$UEHLWVHEHQHYRU6WDXE]XVFKW]HQZXUGHGHVKDOEHLQH9HU







WHV )ORZPRGXO DEJHVFKORVVHQ 'LHVHV HU]HXJW PLWWHOV HLQHV /IWHUUDGV
HLQHQ ODPLQDUHQ /XIWVWURP YRQ REHQ QDFK XQWHQ ]X (QWOIWXQJVVFKOLW]HQ
]ZLVFKHQ6FKHLEHQXQG/RFKSODWWH)LOWHU VRUJHQGDIUGDVVQXUSDUWLNHO








ďďŝůĚƵŶŐϭϱ 'ĞƐĂŵƚĂŶƐŝĐŚƚ ĚĞƌ >ŝƚŚŽŐƌĂƉŚŝĞĂŶůĂŐĞ͘ KƉƚŝƐĐŚĞƌ ƵĨďĂƵ ƵŶĚ
,ĂůƚĞǀŽƌƌŝĐŚƚƵŶŐƐƚĞŚĞŶĂƵĨĚĞƌƐĐŚǁŝŶŐƵŶŐƐĞŶƚŬŽƉƉĞůƚĞŶWůĂƚƚĞĚĞƐŶƚŝǀŝďƌĂͲ
ƚŝŽŶƐƚŝƐĐŚĞƐ͘ŝĞ<ƵŶƐƚƐƚŽĨĨƐĐŚĞŝďĞŶƐĐŚƺƚǌĞŶĚĞŶƵĨďĂƵƵŶĚĚŝĞ^ƵďƐƚƌĂƚĞǀŽƌ
sĞƌƵŶƌĞŝŶŝŐƵŶŐĞŶƵŶĚ ^ƚƌĞƵůŝĐŚƚ͘ ŝŶ &ůŽǁŵŽĚƵůĞƌǌĞƵŐƚ ĞŝŶĞŶ ůĂŵŝŶĂƌĞŶ >ƵĨƚͲ
ƐƚƌŽŵ͕ĚĞƌƵŶƚĞŶĂŶĚĞŶ^ƉĂůƚĞŶǌƵŵŶƚŝǀŝďƌĂƚŝŽŶƐƚŝƐĐŚĞŶƚǁĞŝĐŚƚ͘>ŝĐŚƚƋƵĞůůĞ






]LHOO HQWZLFNHOWH 6RIWZDUH ]XUFNJHJULIIHQ 'LHVH ZXUGH LQ 0LFURVRIW
9LVXDO & JHVFKULHEHQ XQG EHVWHKW DXV ]ZHL XQDEKlQJLJHQ 3URJUDPPHQ
GLHMHZHLOVGHQ'0'EH]LHKXQJVZHLVHGLH$NWRUHQVWHXHUQ
'LH'0'6WHXHUXQJVWW]WVLFKGDEHLDXIGLHYRP+HUVWHOOHUPLWJHOLHIHUWH
G\QDPLVFKH 3URJUDPPELEOLRWKHN Ä$/3 +LJKVSHHG³ GLH GHQ0DVFKLQHQ
FRGH]XU%HZHJXQJGHUHLQ]HOQHQ0LNURVSLHJHOHQWKlOW'DEHLZHUGHQGLH
%LOGHU GHU (LQ]HOSURMHNWLRQHQ LQ )RUP YRQ %\WH$UUD\V  DQ GHQ
'0' EHUWUDJHQ XQG GRUW LP RQERDUG 6SHLFKHU DEJHOHJW 'LHVH %\WH




ELQlUHQ %LOGHUQ GDV 3L[HO DXI ZHL UHIOHNWLHUHQG RGHU VFKZDU] QLFKW
UHIOHNWLHUHQG JHVHW]WZLUG XQG VRPLW /LFKW LQ GLH 3URMHNWLRQVRSWLN OHLWHQ
RGHU QLFKW 6RPLW HQWVWHKW HLQ *UDXVWXIHQELOG LQ )RUP HLQHU NODVVLVFKHQ
3XOVIUHTXHQ]RGHU3XOVZHLWHQPRGXODWLRQ
'LH 6WHXHUXQJ GHU /LQHDUDNWRUHQ EDVLHUW DXI HLQHU GXUFK GHQ +HUVWHOOHU
JHOLHIHUWHQ G\QDPLVFKHQ 7UHLEHUELEOLRWKHN EHU 86% E]Z HLQH YLUWXHOOH
VHULHOOH 6FKQLWWVWHOOH )U EHLGH 6WHXHUXQJVSURJUDPPHZXUGH LP5DKPHQ
GLHVHU$UEHLWHLQ8VHU,QWHUIDFHPLWHQWVSUHFKHQGHQ%HGLHQHOHPHQWHQHQW
ZLFNHOW





XQG LQ HLQH .RPSRQHQWHQELEOLRWKHN HLQJHSIOHJW 8P GDV 0RGHOO HLQHU
0LNURIOXLGLNVWUXNWXU ]X HU]HXJHQ PVVHQ QXU :HUWH IU HQWVSUHFKHQGH
.RQVWUXNWLRQ
ϲϴ
3DUDPHWHU .DQDOEUHLWHQ 5DGLHQ $EVWlQGH HWF YRUJHJHEHQ ZHUGHQ
'DQQ N|QQHQ GLH HLQ]HOQHQ .RPSRQHQWHQ SHU GUDJDQGGURS SRVLWLRQLHUW
XQGEHU.DQlOHYHUEXQGHQZHUGHQ:lKUHQGGLHVHV3UR]HVVHVHQWVWHKWGDV
'&$'0RGHOOLQ(FKW]HLWVLHKH$EELOGXQJ
'LH 0RGHOOH N|QQHQ DOV VRJHQDQQWH 67(3'DWHL Ä6WDQGDUG IRU WKH
H[FKDQJHRISURGXFWPRGHOGDWD³'9HFWRUIRUPDW,62H[SRUWLHUW




ďďŝůĚƵŶŐϭϲ ŝĞ ^ŽĨƚǁĂƌĞ Ĩƺƌ ĚŝĞ ƌƐƚĞůůƵŶŐ ĚŝŐŝƚĂůĞƌ DŝŬƌŽĨůƵŝĚŝŬƐƚƌƵŬƚƵƌĞŶ
ĞƌůĂƵďƚ ĚŝĞ ƌƐƚĞůůƵŶŐ ƺďůŝĐŚĞƌ ŵŝŬƌŽĨůƵŝĚŝƐĐŚĞƌ <ŽŵƉŽŶĞŶƚĞŶ ĂŶŚĂŶĚ ƉĂƌĂͲ
ŵĞƚƌŝƐŝĞƌƚĞƌDŽĚĞůůĞ͘ /Ŷ ĂͿ ŝƐƚ ĚĂƐ WĂƌĂŵĞƚĞƌŵŽĚĞůů ĞŝŶĞƐ dĞƐůĂŵŝƐĐŚĞƌƐ ;ƐŝĞŚĞ
<ĂƉŝƚĞůϳ͘ϭͿŐĞǌĞŝŐƚ͕ ŝŶďͿ ŝƐƚĚŝĞƐĞƌƵŶƚĞƌsĞƌǁĞŶĚƵŶŐǀĞƌƐĐŚŝĞĚĞŶĞƌtĞƌƚĞĨƺƌ
ĚŝĞ WĂƌĂŵĞƚĞƌ ǌƵ ƐĞŚĞŶ͘ ĂƐDŽĚĞůů ǁŝƌĚ ƉĞƌ ĚƌĂŐͲĂŶĚͲĚƌŽƉ ǌƵƐĂŵŵĞŶŐĞĨƺŐƚ
ƵŶĚĂůƐ^dWͲĂƚĞŝŐĞƐƉĞŝĐŚĞƌƚ͕ƐŽĚĂƐƐĚŝĞŶǌĞŝŐĞĂƵĨƺďůŝĐŚĞŶWƌŽŐƌĂŵͲ
ŵĞŶ ŵƂŐůŝĐŚ ŝƐƚ ;ĐΘĚͿ͘ Dŝƚ ĚĞƌ ^ŽĨƚǁĂƌĞ ůćƐƐƚ ƐŝĐŚ ĚĂƐ ŽŵƉƵƚĞƌŵŽĚĞůů ĂŶͲ
ƐĐŚůŝĞƘĞŶĚ ŝŶ ĞŝŶǌĞůŶĞŝƚŵĂƉƐ ǌĞƌůĞŐĞŶ ;ĞͿ͕ ĚŝĞ ǀŽŵDǀĞƌĂƌďĞŝƚĞƚǁĞƌĚĞŶ
ŬƂŶŶĞŶ͘
1DFK)HUWLJVWHOOXQJGHV0RGHOOVHUODXEWGLH6RIWZDUHGDVYLUWXHOOH$XIWHL




W\SLQJ 6\VWHP DQJHSDVVW YHUDUEHLWHW ZHUGHQ -HGH HLQ]HOQH 6FKLFKW'DWHL
OlVVWVLFKGDEHLDOV%LWPDSPLWHLQHUYRP%HQXW]HUIUHLZlKOEDUHQ$XIO|
VXQJDXVJHEHQ6R OlVVW VLFKGDV%LOGHLQHU6FKLFKWPLWGHU/LWKRJUDSKLH





QLFKW DOV IHUWLJH .RPSRQHQWHQ NRPPHU]LHOO HUKlOWOLFK ZDUHQ ZXUGHQ
JHPl WHFKQLVFKHU =HLFKQXQJHQ KHUJHVWHOOW 6HOEVW EHL K|FKVWP|JOLFKHU
*HQDXLJNHLW EHL GHU+HUVWHOOXQJ LVW GLH%HDUEHLWXQJYRQ:HUNVWRIIHQQXU
LQQHUKDOEJHZLVVHU7ROHUDQ]HQP|JOLFK .KQ(VJLEW DOVR LPPHU
HLQH $EZHLFKXQJ YRP 6ROO0D $XFK ZHQQ GLHVH $EZHLFKXQJHQ LP
QLHGULJHQHLQVWHOOLJHQ0LNURPHWHUEHUHLFK OLHJHQVRDGGLHUHQVLFKGLH$E
ZHLFKXQJHQ DOOHU 7HLOH DXI VR GDVV:LQNHO XQG $EVWlQGH LQQHUKDOE GHV
$XIEDXVQLFKWH[DNWPLWGHQGHU.RQVWUXNWLRQ]XJUXQGHOLHJHQGHQ&RPSX
WHUPRGHOOHQEHUHLQVWLPPHQ'HVKDOEZXUGHEHUDOOGRUWZRGLHVH$EZHL
FKXQJHQ GHQ /LWKRJUDSKLHSUR]HVV EHHLQIOXVVHQ (LQVWHOOP|JOLFKNHLWHQ
YRUJHVHKHQXP)HUWLJXQJVXQJHQDXLJNHLWHQDXVJOHLFKHQ]XN|QQHQ
'LH3DUDOOHOLWlWGHUSK\VLNDOLVFKHQ$UEHLWVHEHQHPLWGHUYLUWXHOOHQ)RNXV
HEHQH ZXUGH EHU K|KHQYHUVWHOOEDUH %HLQH VLFKHUJHVWHOOW +LHU]X ZXUGH
REHUKDOE GHU YLHU (FNHQ GHU EHOLFKWEDUHQ (EHQH MHZHLOV HLQH0LNURVNRS
NDPHUD LQVWDOOLHUW XQGGLH SK\VLNDOLVFKH$UEHLWVHEHQH VFKDUI JHVWHOOW$Q
VFKOLHHQGZXUGHHLQ%LOGSURML]LHUWZHOFKHVPLWGHQ.DPHUDVDXIJHQRP
PHQ XQG DXI HLQHP %LOGVFKLUP ZLHGHUJHJHEHQ ZXUGH 'HU LQGLYLGXHOOH
$EVWDQGGHUYLHU(FNHQ]XU)RNXVHEHQHZXUGHEHU-XVWDJHGHU%HLQHDXI
GHQVHOEHQ:HUWJHEUDFKWELVDQDOOHQYLHU(FNHQGDV%LOGVFKDUIHLQJHVWHOOW
ZDU(LQ VROFKHU3UR]HVVZLUG1LYHOOLHUXQJJHQDQQW 6R LVW VLFKHUJHVWHOOW






(LQH ZHLWHUH (LQVWHOOXQJ ZDU DQ GHU /DJHUXQJ GHV '0' LQQHUKDOE GHV
RSWLVFKHQ $XIEDXV GHU /LWKRJUDSKLHDQODJH YRU]XQHKPHQ ,Q GHU $UEHLWV
HEHQHPXVVMHGH6SLHJHOUHLKHGHV'0'H[DNWHQWODQJGHU[$FKVHEHZHJW
ZHUGHQ UHVSHNWLYH MHGH 6SLHJHOVSDOWH HQWODQJ GHU \$FKVH ,VW GLHV QLFKW
GHU )DOO VR ODVVHQ VLFK PHKUHUH %LOGHU QLFKW GHUDUW SURML]LHUHQ GDVV GLH
QHEHQHLQDQGHU SURML]LHUWHQ %LOGNDQWHQ EHUODSSXQJV XQG VSDOWIUHL VLQG
VRZLH GLH %LOGHFNSXQNWH NROOLQHDU DXI GHU [ EH]LHKXQJVZHLVH \.RRUGL
QDWHOLHJHQVLHKH$EELOGXQJ'DGHU'0'VHQNUHFKW]XU$UEHLWVHEHQH










ĚĞƌ ,ŽĐŚĂĐŚƐĞ ŬŽƌƌŝŐŝĞƌƚǁĞƌĚĞŶ͘ ďͿ ŝĞ ĞŝŶǌĞůŶĞŶ ŝůĚĞƌ ƐŝŶĚ ǌƵĞŝŶĂŶĚĞƌ ǀĞƌͲ
ĚƌĞŚƚ͕ĚŝĞhŶƚĞƌŬĂŶƚĞĚĞƐDŝƐƚĂůƐŽŶŝĐŚƚƉĂƌĂůůĞůǌƵƌǆͬǇͲďĞŶĞ͘
8PHLQHQ:LQNHOYHUVDW] ]XU [\$FKVH DXV]XJOHLFKHQ NDQQGHU5DKPHQ
GHV'0'LQVHLQHU+DOWHUXQJEHU]ZHL6WHOOVFKUDXEHQK|KHQYHUVWHOOWGLH













GHVKDOE VFKQHOO (UJHEQLVVH VLFKWEDU ZHUGHQ *HUDGH GLH HUVWHQ 9HUVXFKH
ZXUGHQ GHVKDOE LQ GLHVHP /DFN DXVJHIKUW 1RFKPHKU $XIVFKOXVV EHU
NRUUHNWHV6WLWFKLQJOLHIHUWMHGRFKHLQHGLFNHUH/DFNVFKLFKWZLHVLHPLW68
 HU]HXJW ZHUGHQ NDQQ 'LH (UJHEQLVVH GHV .RUUHNWXUSUR]HVVHV VLQG LP
/DFNGHXWOLFK]XHUNHQQHQVLHKH$EELOGXQJ




HQWVSUHFKHQG JHVWDOWHWH )KUXQJ DXVJHULFKWHW $XFK GLHVH XQWHUOLHJW DEHU
)HUWLJXQJVWROHUDQ]HQ8P HLQ YHU]HUUXQJVIUHLHV %LOG ]X HUKDOWHQZXUGHQ
GHVKDOE ]ZHL (LQVWHOOP|JOLFKNHLWHQ IU :LQNHONRUUHNWXU YRUJHVHKHQ 6R
ZLUG GHU 5DKPHQ GHV'0'PLW HLQHU +DOWHSODWWH JHJHQ HLQH'UHLSXQNW
ODJHUXQJDXV6WHOOVFKUDXEHQJHGUFNWhEHUGLHVH6WHOOVFKUDXEHQOlVVWVLFK
GHU '0' VWXIHQORV LQ DOOH 5LFKWXQJHQ YRQ GHU LPDJLQlUHQ $FKVH GHV
/LFKWVWUDKOVLP:LQNHOYHUlQGHUQ'DHUVWDXIGHP'0'GDV%LOGJHQHULHUW
ZLUG OlVVW VLFK DXFK KLHU HLQH 6WUDKOHQJDQJYHUNU]XQJ GHV /LFKWV ]XP













JHOHLWHW ZLUG GHVWR QlKHU OLHJW GLH *HVDPWKHLW GHU %LOGSXQNWH DQ GHVVHQ




ďďŝůĚƵŶŐϭϴ &ĞŚůĞƌĨƌĞŝĞƐ ^ƚŝƚĐŚŝŶŐ ŝƐƚ ŶĂĐŚ <ŽƌƌĞŬƚƵƌ ĚĞƌ ^ƚĞůůƵŶŐ ĚĞƐ D





0LW GHPEHUHLWV HUZlKQWHQ8POHQNVSLHJHO ]ZLVFKHQ7XEXVOLQVH XQG2E
MHNWLYZLUGHLQHJHlQGHUWH/LFKWIKUXQJXQGGDGXUFKZLHGHUXPHLQJQVWL
JHUHU 6FKZHUSXQNW GHV EHZHJWHQ RSWLVFKHQ $XIEDXV HUUHLFKW =XVlW]OLFK
HUOHLFKWHUWGHU6SLHJHOGDV$XVJOHLFKHQYRQ)HUWLJXQJVXQJHQDXLJNHLWHQ=X
GLHVHP =ZHFN LVW GHU 6SLHJHO GUHLSXQNWJHODJHUW LQ DOOH 5DXPULFKWXQJHQ











ZXUGH HLQ%RORPHWHU YRP7\S 3RZHU0D[30 GHU )LUPD&RKHUHQW LQ
GHU$UEHLWVHEHQHDXIJHKlQJW$QVFKOLHHQGZXUGHQZHLH%LOGHUDOVRDOOH
3L[HOLP$Q=XVWDQGXQWHU9HUZHQGXQJGHUYHUVFKLHGHQHQ]XU9HUIJXQJ




>ŝĐŚƚůĞŝƚĞƌĚƵƌĐŚŵĞƐƐĞƌ ϴŵŵ ϱŵŵ ϯŵŵ
^ƚƌĂŚůĂƵĨǁĞŝƚƵŶŐƐǁŝŶŬĞů΀Σ΁ ϳϮ ϱϮ ϯϲ
>ĞŝƐƚƵŶŐŝŶĚĞƌƌďĞŝƚƐĞďĞŶĞ΀ŵtͬŵŵϸ΁
&ŝůƚĞƌƌĂĚƐƚĞůůƵŶŐϵ͗ϱϳϬŶŵ Ϭ͕ϴϳ ϭ͕ϳϰ Ϯ͕ϱϭ
&ŝůƚĞƌƌĂĚƐƚĞůůƵŶŐϴ͗ϱϱϬŶŵ Ϯ͕Ϭϲ Ϯ͕ϵϭ ϰ͕ϮϬ
&ŝůƚĞƌƌĂĚƐƚĞůůƵŶŐϳ͗ϰϵϬŶŵ ϭ͕ϴϴ Ϯ͕ϳϯ ϯ͕ϳϬ
&ŝůƚĞƌƌĂĚƐƚĞůůƵŶŐϲ͗ϰϲϬŶŵ ϯ͕Ϯϱ ϰ͕ϭϴ ϱ͕ϰϭ
&ŝůƚĞƌƌĂĚƐƚĞůůƵŶŐϱ͗ϰϰϬŶŵ ϱ͕Ϭϳ ϱ͕ϰϳ ϳ͕ϳϲ
&ŝůƚĞƌƌĂĚƐƚĞůůƵŶŐϰ͗ϰϭϱŶŵ ϯ͕ϴϮ ϰ͕ϳϭ ϲ͕ϭϮ
&ŝůƚĞƌƌĂĚƐƚĞůůƵŶŐϯ͗ϯϮϬͲϰϬϬŶŵ Ϯ͕Ϭϴ Ϯ͕ϵϵ ϯ͕ϴϲ

dĂďĞůůĞϮ'ĞŵĞƐƐĞŶĞ>ĞŝƐƚƵŶŐŝŶĚĞƌƌďĞŝƚƐĞďĞŶĞďĞŝsĞƌǁĞŶĚƵŶŐǀĞƌƐĐŚŝĞĚĞͲ
ŶĞƌ >ŝĐŚƚůĞŝƚĞƌ ŵŝƚ ŝŚƌĞŶ ĞŶƚƐƉƌĞĐŚĞŶĚĞŶ ^ƚƌĂŚůĂƵĨǁĞŝƚƵŶŐƐǁŝŶŬĞůŶ͘ Ƶŵ sĞƌͲ
ŐůĞŝĐŚ͗ŵŝƚĚĞŵŐĞŬĂƵĨƚĞŶĞĂŵǆƉĂŶĚĞƌƐĐŚǁĂŶŬƚĞŶĚŝĞtĞƌƚĞƵŶƚĞƌsĞƌǁĞŶͲ
ĚƵŶŐ ĚĞƐ ϴŵŵ >ŝĐŚƚůĞŝƚĞƌƐ ďĞŝ ϰϰϬŶŵ tĞůůĞŶůćŶŐĞ ǌǁŝƐĐŚĞŶ Ϭ͕ϬϵƵŶĚ
Ϭ͕ϭϮŵtͬŵŵϸ͘
$XFKZHQQGLH.HQQWQLVGHU/HLVWXQJ LQGHU$UEHLWVHEHQHQLFKWGLH9HU


























NDVNDGLHUHQGHU 7HVOD*UDGLHQWHQPLVFKHU JHZlKOW =XP (LQVDW] NRPPHQ
GHUDUWLJH 0LVFKHUVWUXNWXUHQ XP FKHPLVFKH RGHU ELRORJLVFKH .RQ]HQWUD
WLRQVJUDGLHQWHQ ]X HU]HXJHQ XP GDPLW EHLVSLHOVZHLVH:XQGKHLOXQJVSUR
]HVVH ]X XQWHUVXFKHQ .HHQDQ  ,P 3ULQ]LS LVW HLQ NDVNDGLHUHQGHU
















JHZlKOW GLHVHU LVW HLQ 6WDQGDUGODFN IU GLH (U]HXJXQJ GLFNHU PHKUHUH
P 6FKLFKWHQ 'D YRQ XQWHQ GXUFK GDV 6XEVWUDW KLQGXUFK EHOLFKWHW
ZLUG PXVV GDV 6XEVWUDWPDWHULDO WUDQVSDUHQW IU /LFKW GHU :HOOHQOlQJH
QPVHLQ
(LQ DXIJUXQG VHLQHU897UDQVSDUHQ]XQG6WHLILJNHLWJXW JHHLJQHWHVSRO\
PHUHV 6XEVWUDWPDWHULDO LVW &\FOR2OHILQ&RSRO\PHU &2& )U GLH +HU
VWHOOXQJGHU$EIRUPOHKUHZXUGHHLQîîPPñJURHV&2&6XEVWUDW





'DV 68ZXUGH GDUDXIKLQ SHU 6SLQFRDWLQJ DSSOL]LHUW %HL XPLQ IU
V %HVFKOHXQLJXQJ XPLQîV JHIROJW YRQ XPLQ IU V




& HUZlUPW XQG GLHVH 7HPSHUDWXU PLQ JHKDOWHQ 'DQDFK ZXUGH PLW
GHUVHOEHQ$XIKHL]JHVFKZLQGLJNHLWDXI&DXIJHKHL]WXQGGLHVH7HPSHUD
WXU PLQ JHKDOWHQ EHYRU GDV 6XEVWUDW ZLHGHU DXI 5DXPWHPSHUDWXU DE
NKOWZXUGH+LHUEHL LVWGDUDXI]XDFKWHQGDVVGLHYHUZHQGHWH+HL]SODWWH







0LWWHOV GHU0RGHOOLHUXQJVVRIWZDUHZXUGH HLQ '0RGHOO HLQHV ]Z|OIIDFK
NDVNDGLHUHQGHQ 7HVOD*UDGLHQWHQPLVFKHUV HU]HXJW XQG LQ IU GHQ '0'
SUR]HVVLHUEDUH (LQ]HOELOGHU ]HUOHJW VLHKH $EELOGXQJ  'LHVH ZXUGHQ
HQWVSUHFKHQG VHTXHQWLHOO GXUFK GDV 6XEVWUDW LQ GHQ/DFN SURML]LHUW -HGHV
(LQ]HOELOGZXUGH V ODQJ EHOLFKWHW EHYRU GHU RSWLVFKH$XIEDX DQ GLH







=XP (QWZLFNHOQ ZXUGH GDV 6XEVWUDW LQ HLQH PLW (WK\O//DNWDW JHIOOWH
$EGDPSIVFKDOH JHOHJW XQGPLQ LQ HLQHP8OWUDVFKDOOEDG EHKDQGHOW$Q
VFKOLHHQG ZXUGH GDV IHUWLJ HQWZLFNHOWH 6XEVWUDW HQWQRPPHQ XQG EHU
VFKVVLJHU (QWZLFNOHUPLW 6WLFNVWRII DEJHEODVHQ'LH VRPLW HU]HXJWH$E
IRUPOHKUHLVWLQ$EELOGXQJD]XVHKHQ
+LHUEHL PXVV HUZlKQW ZHUGHQ GDVV REZRKO GHU 6WLWFKLQJSUR]HVV LQ GHU
7KHRULH WULYLDO LVWGLHlXHUVWKRKHQ$QIRUGHUXQJHQDQKRPRJHQH'0'
$XVOHXFKWXQJ3RVLWLRQLHUEDUNHLWGHVRSWLVFKHQ$XIEDXVVRZLHGLH1LYHOOLH
UXQJ GHU $UEHLWVHEHQH LQ GHU 3UD[LV DQVSUXFKVYROO XP]XVHW]HQ VLQG %LV







'HU QXQ ]XU $EIRUPXQJ IHUWLJ KHUJHVWHOOWH 5HSOLNDWLRQVPDVWHU ZXUGH LQ
HLQH.XQVWVWRIIVFKDOHJHOHJWXQGGLHVHPLW3'06YRP7\S(ODVWRVLO
GHU )LUPD:DFNHU JHIOOW 'DV 3'06ZXUGH JHPl+HUVWHOOHUDQJDEH LQ
HLQHP 0DVVHQYHUKlOWQLV JHPLVFKW XQG LVW VR LQ YHUDUEHLWXQJVIlKLJHP
=XVWDQG8P/XIWHLQVFKOVVHLP&KLS]XYHUKLQGHUQZXUGHGLH$EGDPSI
VFKDOHQDFKYROOVWlQGLJHU%HIOOXQJLQHLQHQ([VLNNDWRUJHOHJWXQGHQWJDVW
ZREHLPLW HLQHU:DVVHUVWUDKOSXPSH /XIW DXV GHP*HIl JHVDXJW ZXUGH
'XUFKGHQDEQHKPHQGHP/XIWGUXFN LP([VLNNDWRUZXUGHQ/XIWEODVHQ LP











EHVFKOHXQLJHQ ZXUGH GLH $EGDPSIVFKDOH LQ HLQHP 2IHQ IU PLQ EHL
&JHWHPSHUWGDQDFKZDUGDV3'06GXUFKJHKlUWHW'HU3'06%ORFN
ZXUGH QXQ DXV GHU $EGDPSIVFKDOH HQWIHUQW XQG GLH $EIRUPOHKUH DEJH
QRPPHQ
'HU VR HQWVWDQGHQH0LNURIOXLGLNFKLS KDW RIIHQOLHJHQGH.DQlOH XQGPXVV





]X YHUELQGHQGHQ 6HLWHQ PLWWHOV V &RURQD%HKDQGOXQJ REHUIOlFKHQ
DNWLYLHUW $QVFKOLHHQG ZXUGH GHU 'HFNHO DXI GHU 0LNURIOXLGLNVWUXNWXU














,P$QVFKOXVV LVWGHU0LNURIOXLGLNFKLS IHUWLJ HU LVW LQ$EELOGXQJEJH
]HLJW:LH VLFK HUNHQQHQ OlVVW KDW GHU DXI GLHVH:HLVH KHUJHVWHOOWH&KLS
EOLFKH'LPHQVLRQHQIU0LNURIOXLGLNDQZHQGXQJHQ'LH.XUYHQUDGLHQGHU





YHUVFKLHGHQ JHIlUEWH (GXNWH LQ GLH (LQOlVVH GHV NDVNDGLHUHQGHQ 7HVOD
*UDGLHQWHQPLVFKHUVJHSXPSW,Q$EELOGXQJOlVVWVLFKHUNHQQHQZLHGLH
0LNURIOXLGLNVWUXNWXU HLQHQ *UDGLHQWHQ HU]HXJWH (LQ hEHUJDQJ YRQ GHU
HLQHQ )DUEH EHU GLH YHUVFKLHGHQHQ 0LVFKYHUKlOWQLVVH ELV ]XU DQGHUHQ
)DUEHLVWVLFKWEDU
'LH/LWKRJUDSKLHDQODJH LVW DOVR JHHLJQHW XP0LNURIOXLGLNVWUXNWXUHQEHU
$EIRUPOHKUHQLQ6RIW/LWKRJUDSKLHKHU]XVWHOOHQ
 0LNURIOXLGLNPLW3LSHWWLHUURERWHUQ
(LQ DOOJHPHLQHV 3UREOHP PLNURIOXLGLVFKHU 6\VWHPH EHVWHKW JHPHLQKLQ




VFKXQJ IDVW MHGH $UEHLWVJUXSSH HLJHQH 0HWKRGHQ ]XP $QVFKOXVV YRQ
6FKOlXFKHQ 3XPSHQ9HQWLOHQ XQG DQGHUHQ 3HULSKHULHJHUlWHQ HQWZLFNHOW
'DV)HKOHQYRQ6WDQGDUGVPDFKWGHQ$XVWDXVFK DQ VLFK IXQNWLRQLHUHQGHU
0LNURIOXLGLNFKLSVXQWHUGHQ)RUVFKXQJVJUXSSHQDEHUDXFKXQGYRUDOOHP







$UEHLW HQWZLFNHOWHQ /LWKRJUDSKLHDQODJH 0LNURIOXLGLNFKLSV DXFK LQ 6RIW
/LWKRJUDSKLHKHUVWHOOHQ'LHVHZHLWYHUEUHLWHWH+HUVWHOOXQJVPHWKRGHZXUGH






6SULW]HQSXPSHQ GLH LQGLYLGXHOO EHU [\$FKVHQ XQG +|KHQYHUVWHOOXQJ
SRVLWLRQLHUWZHUGHQN|QQHQ$EELOGXQJ=XVlW]OLFK]XPUHLQHQ3XPSHQ




GXQJHQ GLH EHNDQQWOLFK KlXILJ HEHQIDOOV 3XPSHQ 9HQWLOH XQG
'HWHNWLRQVHLQKHLWHQDOV3HULSKHULHJHUlWHHUIRUGHUQ$OOHUGLQJVH[LVWLHUWELV
















HLQIDVVXQJ*HZLQGHERKUXQJHQ LQGLH VSH]LHOO JHIRUPWH NRQLVFKDXI HLQH
GQQH]\OLQGULVFKH6WUXNWXU]XODXIHQGH.HJHOVFKUDXEHQSDVVHQZHOFKHLP








ďďŝůĚƵŶŐϮϭ 'ƵƐƐĨŽƌŵ Ĩƺƌ DŝŬƌŽĨůƵŝĚŝŬĐŚŝƉƐ ŵŝƚ ^ĐŚŶŝƚƚƐƚĞůůĞ Ĩƺƌ WŝƉĞƚƚŝĞƌͲ
ƌŽďŽƚĞƌďĞƐƚĞŚĞŶĚĂƵƐĚƌĞŝ dĞŝůĞŶ ƐŽǁŝĞ<ĞŐĞůƐĐŚƌĂƵďĞŶ ĨƺƌďŝƐ ǌƵ ĂĐŚƚWŝƉĞƚͲ
ƚĞŶƐĐŚŶŝƚƚƐƚĞůůĞŶ;ĂΘďͿ͘ƵƌĐŚĚŝĞŝŶŐƵƐƐƂĨĨŶƵŶŐǁŝƌĚǌƵĞƌƐƚĚŝĞďĨŽƌŵůĞŚƌĞ
ŐĞƐĐŚŽďĞŶƵŶĚĂŶƐĐŚůŝĞƘĞŶĚŵŝƚĚĞŶ<ĞŐĞůƐĐŚƌĂƵďĞŶĂŶĚĞŶ^ƚĂƌƚͲͬŶĚƉƵŶŬƚĞŶ














ŚŝƉƐ ŝƐƚ ĚĂƐDŝƐĐŚĞŶ ǌǁĞŝĞƌ ĚƵŬƚĞ ŝŶ ĚĞƌDćĂŶĚĞƌƐƚƌƵŬƚƵƌ͕ ŐĞĨŽůŐƚ ǀŽŶ ^ĞŐͲ




ƌĞŶ ŬĂŶŶ͕ ǁƵƌĚĞ ĞŝŶĞ ŝĚĞŶƚŝƐĐŚĞ ^ƚƌƵŬƚƵƌ ŵŝƚ ůĞŝĐŚƚ ǀĞƌćŶĚĞƌƚĞŶ
<ĂŶĂůŐĞŽŵĞƚƌŝĞŶŝŶĚĞƌǌǁĞŝƚĞŶ,ćůĨƚĞĚĞƐŚŝƉƐƵŶƚĞƌŐĞďƌĂĐŚƚ͘
'LH$EIRUPOHKUHPXVV MHGRFK HLQLJH JHRPHWULVFKH 5DQGEHGLQJXQJHQ HU
IOOHQ8PGLH.DQDOVWUXNWXUPLW GHUEHUGLH.HJHOVFKUDXEHQJHIRUPWHQ
3LSHWWHQVFKQLWWVWHOOH]XYHUELQGHQPVVHQGLH6WDUW(QGSXQNWHGHU.DQDO













ĚŝĞƐĞ WĞƌŝƉŚĞƌŝĞ ĂŶŐĞƐĐŚůŽƐƐĞŶ͘ /Ŷ ĚͿ ůćƐƐƚ ƐŝĐŚ ĞƌŬĞŶŶĞŶ͕ ĚĂƐƐ ĚŝĞ ŶĂůǇƐĞͲ
ƐƚƌĞĐŬĞĚĞƐŚŝƉƐĚĞĐŬƵŶŐƐŐůĞŝĐŚŵŝƚĚĞŶtĞůůƐĞŝŶĞƌϯϴϰͲtĞůůDŝŬƌŽƚŝƚĞƌƉůĂƚƚĞ
ŝƐƚ͕ƐŽĚĂƐƐƐŝĐŚĚĞƌŚŝƉŝŵŶĂůǇƐĞŐĞƌćƚĂƵƐůĞƐĞŶůćƐƐƚ͘ĂƐƌŐĞďŶŝƐĚĞƌŶĂůǇͲ
ƐĞ ŝƐƚ ŝŶ ĞͿĚĂƌŐĞƐƚĞůůƚ͗ƵƌĐŚ &ĂůƐĐŚĨĂƌďĞŶǁŝƌĚĚŝĞďƐŽƌƉƚŝŽŶ ;ƵŶĚĚĂŵŝƚĚŝĞ
WƌŽƚĞŝŶŬŽŶǌĞŶƚƌĂƚŝŽŶͿ ǀŽŶ >ǇƐŽǌǇŵ ŝŶWƵĨĨĞƌůƂƐƵŶŐŐĞǌĞŝŐƚ͘ ŝŶǌĞůŶĞdƌƂƉĨĐŚĞŶ
ƐŝŶĚĚĞƵƚůŝĐŚĞƌŬĞŶŶďĂƌ͕ŝŶĚĞŶZĞŝŚĞŶ:ƵŶĚ<ďĞƚƌćŐƚĚŝĞdƌƂƉĨĐŚĞŶŐƌƂƘĞϭ͕ϰђů͕
ŝŶZĞŝŚĞ>Ϭ͕ϳђů͘ĂƐ>ĂǇŽƵƚĚĞƌϯϴϰͲtĞůůDŝŬƌŽƚŝƚĞƌƉůĂƚƚĞ ŝƐƚŶƵƌǌƵƌsĞƌĚĞƵƚͲ
ůŝĐŚƵŶŐ ĂůƐ ,ŝŶƚĞƌŐƌƵŶĚ ŐĞǌĞŝŐƚ͕ ĚŝĞ <ĂŶĂůǁćŶĚĞ ĚĞƌ DŝŬƌŽĨůƵŝĚŝŬƐƚƌƵŬƚƵƌ ŵŝƚ
>ŝŶŝĞŶŵĂƌŬŝĞƌƚ͘ďďŝůĚƵŶŐǀĞƌćŶĚĞƌƚŶĂĐŚ;tĂůĚďĂƵƌϮϬϭϯďͿ͘
8P HLQHQ 0LNURIOXLGLNFKLS KHU]XVWHOOHQ ZXUGH HLQH $EIRUPOHKUH GXUFK
GLH(LQJXVV|IIQXQJLQGLH*XVVIRUPJHVFKREHQ$QVFKOLHHQGZXUGHQGLH
.HJHOVFKUDXEHQELVDQGLH6WDUW(QGSXQNWHGHU.DQDOQHJDWLYHJHVFKUDXEW




*XVVIRUP JH|IIQHW XQG GHU&KLS HQWQRPPHQ'LH RIIHQH 6WUXNWXUZXUGH
ZLHEHUHLWVEHVFKULHEHQPLWHLQHU6LOLNRQPHPEUDQJHGHFNHOW(LQ)RWRGHV
IHUWLJHQ &KLSV LVW LQ $EELOGXQJ  JH]HLJW ,Q GLHVHU $EELOGXQJ ZHUGHQ
DXHUGHP GLH )XQNWLRQHQ GHU HLQ]HOQHQ .DQDOEHUHLFKH IU GDV QDFKIRO
JHQGH([SHULPHQWDXIJHIKUW
8P GDV )XQNWLRQLHUHQ GHV &KLSV XQG GHV 3ULQ]LSV YRQ0LNURIOXLGLNPLW
3LSHWWLHUURERWHUQ ]X GHPRQVWULHUHQ ZXUGH IROJHQGHV ([SHULPHQW DOV
H[HPSODULVFKH$QZHQGXQJDXVJHIKUW
'HU &KLS ZXUGH LQ HLQHQ 3LSHWWLHUURERWHU YRP 7\S 7HFDQ )UHHGRP
(YRHLQJHOHJW$EELOGXQJ=ZHL(GXNWH/\VR]\PXQG3KRVSKDW
SXIIHUZXUGHQDXV5HVHUYRLUVPLW MHHLQHU3LSHWWHKHUDXVSLSHWWLHUWXQG LQ
GHQ&KLS DSSOL]LHUW GRUW ]XVDPPHQJHIKUW XQG LQ HLQHU0lDQGHUVWUXNWXU
JHPLVFKW(LQHGULWWH3LSHWWHSXPSWH/XIWDOV7UHQQPHGLXPLQHLQHZHLWHUH
3LSHWWHQVFKQLWWVWHOOHVRGDVVGDV*HPLVFKQDFK'XUFKODXIHQGHU0lDQGHU




)RUP KHU GHFNXQJVJOHLFK ]X GHQ %|GHQ HLQHU :HOO 0LNURWLWHUSODWWH
ZDU'RUWZXUGHPLWHLQHPXUVSUQJOLFKDXI0LNURWLWHUSODWWHQDXVJHOHJWHQ
/HVHJHUlW LQQHUKDOE GHV 3LSHWWLHUURERWHUV GLH $QDO\VH GHU *HPLVFKWU|SI
FKHQDXVJHIKUWVLHKH$EELOGXQJH'LHHLQ]HOQHQ7U|SIFKHQVLQGGHXW
OLFKHUNHQQEDUXQGDQDO\VLHUEDU




H[HPSODULVFK GDV JURH 3RWHQ]LDO GDV LP.RQ]HSW YRQ0LNURIOXLGLN DXI
3LSHWWLHUURERWHUQVWHFNW'LH1XW]XQJYRQ3LSHWWLHUURERWHUQDOV ,QIUDVWUXN
WXU OlVVW DXFK HLQH VWDUNH 9HUHLQIDFKXQJ GHU &KLSV ]X ZHLO QXU SDVVLYH
6WUXNWXUHQ HUIRUGHUOLFK VLQG'LHVH$EIRUPOHKUHQ IU VROFKH&KLSV ODVVHQ
VLFK EHU 6RIW/LWKRJUDSKLH HLQIDFK XQG NRVWHQJQVWLJ KHUVWHOOHQ 'LH
&$'0RGHOOH GHU*XVVIRUPWHLOH VRZLH HLQH NRPSOHWWH%HVFKUHLEXQJ GHV
([SHULPHQWVZXUGHQYHU|IIHQWOLFKW:DOGEDXUE





1HEHQ GHU NODVVLVFKHQ LQGLUHNWHQ 6RIW/LWKRJUDSKLH VROOWHQ LP 5DKPHQ
GLHVHU $UEHLW 0LNURIOXLGLNFKLSV DXFK GLUHNW VWUXNWXULHUW ZHUGHQ 'LHV LVW
HUVWUHEHQVZHUW ZHLO RKQH GHQ $EIRUPVFKULWW =HLW JHVSDUW ZLUG XQG ZHLO












WHOV &RURQD(QWODGXQJ DNWLYLHUW (WZD J $FFXUD ZXUGHQ DXI GLH VR
YRUEHKDQGHOWH2EHUIOlFKHDXIJHUDNHOW'DEHLZXUGHGLH6FKLFKWGLFNHEHU
]ZHL DQ GHQ 6XEVWUDWUlQGHUQ DXIOLHJHQGH P VWDUNH 'LVWDQ]VFKHLEHQ
NRQWUROOLHUWHQWODQJGHUHUGLH5DNHOJHIKUWZXUGH
'DVEHODFNWH6XEVWUDWZXUGHDQVFKOLHHQGLQGLH8QLYHUVDOVFKXEODGHJHOHJW
XQGGLHVH LQGLH+DOWHUXQJ HLQJHIKUW0LWWHOV GHU0RGHOOLHUXQJVVRIWZDUH
ZXUGH HLQ '0RGHOO HLQHV IQIIDFK NDVNDGLHUHQGHQ 7HVOD*UDGLHQWHQ










JHZHVHQ (LQ 9HUJOHLFK GHU +HUVWHOOXQJV]HLWHQ GHU 0LNURIOXLGLNFKLSV
ZHOFKHLQ$EELOGXQJXQG$EELOGXQJJH]HLJWZHUGHQLVWLQ7DEHOOH
]XILQGHQ
'D GLH 6WUXNWXU QRFK RIIHQ LVWPXVV GLHVH JHGHFNHOWZHUGHQ'LHV NDQQ
ZLH LP YRULJHQ .DSLWHO EHVFKULHEHQ PLWWHOV &RURQDLQGX]LHUWHP %RQGHQ
JHVFKHKHQ:HQQPLWJHULQJHP'UXFNXQGQLHGULJHU)OXVVJHVFKZLQGLJNHLW














ďďŝůĚƵŶŐϮϰ WĞƌ ŝƌĞŬƚůŝƚŚŽŐƌĂƉŚŝĞ ĂƵƐ ĐĐƵƌĂϲϬ ŚĞƌŐĞƐƚĞůůƚĞƌ DŝŬƌŽĨůƵŝĚŝŬͲ
ĐŚŝƉ͘ĂͿ >ŝĐŚƚŵŝŬƌŽƐŬŽƉĂƵĨŶĂŚŵĞĚĞƌ^ƚƌƵŬƚƵƌ͘ŝĞ^ƚƌƵŬƚƵƌŵĞƌŬŵĂůĞ ƐŝŶĚĂƵƐͲ
ƌĞŝĐŚĞŶĚ Ĩƺƌ ĚĞŶ ŝŶƐĂƚǌ ŝŶ ĚĞƌ DŝŬƌŽĨůƵŝĚŝŬ͘ ďͿ DŝƚƚĞůƐ ĂƵĨŐĞůĞŐƚĞƌ ^ŝůŝŬŽŶͲ
ŵĞŵďƌĂŶŐĞĚĞĐŬĞůƚĞƌŚŝƉ͕ŐĞĨƺůůƚŵŝƚŐĞĨćƌďƚĞŵtĂƐƐĞƌ͘
(V NRQQWH VRPLW JH]HLJW ZHUGHQ GDVV PLW GHU LP 5DKPHQ GLHVHU $UEHLW
HQWZLFNHOWHQ /LWKRJUDSKLHDQODJH 0LNURIOXLGLNFKLSV DXFK GLUHNWOLWKRJUD
SKLVFK KHUJHVWHOOW ZHUGHQ N|QQHQ'LHVH 7HFKQRORJLH HU|IIQHW DXFK QHXH
0|JOLFKNHLWHQKLQVLFKWOLFKGHU$XVZDKOQHXHU0DWHULDOLHQ%HUWKLHU
'LHVXQWHUVW]WGLHHQWZLFNHOWH$QODJH]XVlW]OLFKGXUFKGLHIUHLH$XVZDKO
P|JOLFKHU 3UR]HVVZHOOHQOlQJHQ ZRGXUFK GLH %HDUEHLWXQJ HLQHU JURHQ
$XVZDKODQ)RWRODFNHQP|JOLFKZLUG.XU]H&RQFHSWWR&KLS=HLWHQVLQG











































ΎΎ ǁŝƐĐŚĞŶǌĞŝƚůŝĐŚ ǁŝƌĚ ĚĂƐ WD^ ĂƵƐ ǌǁĞŝ <ŽŵƉŽŶĞŶƚĞŶ ĂŶŐĞƌƺŚƌƚ͘





VWHOOXQJVSUR]HVV LPPHU QRFK IDVW GRSSHOW VR VFKQHOO ZLH PLWWHOV 6RIW
/LWKRJUDSKLH
 +HUVWHOOXQJYRQ/LJDQGHQPXVWHUQ







QHW GLHVH=LHOH ]X HUUHLFKHQ'LH(LQVWHOOEDUNHLW GHU:HOOHQOlQJH HUODXEW
GLH9HUZHQGXQJ HLQHU JURHQ$XVZDKO DQ )DUEVWRIIHQ'LH SDUDOOHOH%H
OLFKWXQJVRUJW IUKRKH*HVFKZLQGLJNHLW$XHUGHPNDQQGHUYHUZHQGHWH
'0'YHUVFKLHGHQH*UDXVWXIHQSURML]LHUHQ
,Q=XVDPPHQDUEHLWPLW GHP ,QVWLWXW IU)XQNWLRQHOOH*UHQ]IOlFKHQ ,)*
XQG GHP ,QVWLWXW IU 2UJDQLVFKH &KHPLH ,2& GHV .,7 ZXUGHQ GDKHU
9HUVXFKH ]XU +HUVWHOOXQJ YRQ /LJDQGHQPXVWHUQPLWWHOV GHVPDVNHQORVHQ
/LWKRJUDSKLHV\VWHPVGXUFKJHIKUW
(LQ *ODVVXEVWUDW 'HFNJODV EHNDQQW DXV GHU 0LNURVNRSLH ZXUGH GDEHL
]XQlFKVW%6$EHVFKLFKWHWLQGHPHVIUPLQLQHLQHP%6$/|VXQJ
JHWDXFKW ZXUGH 1DFK GUHLPDOLJHP $EVSOHQ PLW 3KRVSKDWSXIIHU ZXUGH
GDV6XEVWUDWPLWGHVWLOOLHUWHP:DVVHUJHVSOWXQGSHU=HQWULIXJHJHWURFN
QHW$XIGDV VREHVFKLFKWHWH6XEVWUDWZXUGH HLQH VRJHQDQQWH+\EU\:HOO
.DPPHUEH]RJHQYRQ*UDFH%LR/DEV86$DXVWUDQVSDUHQWHP.XQVWVWRII
DXIJHNOHEW GLH ]ZLVFKHQ .DPPHUGHFNH XQG 6XEVWUDW HLQHQ 'QQVSDOW
HU]HXJW'LH.DPPHUKDWgIIQXQJHQGXUFKGLHVLFKGHU'QQVSDOWEHSUR










ďďŝůĚƵŶŐϮϱ >ŝŐĂŶĚĞŶŵƵƐƚĞƌŵŝƚ'ƌĂƵƐƚƵĨĞŶ͘ŝŶ ĨĂƌďŝŐĞƐŝůĚ͕ ŝŶĚŝĞƐĞŵ&Ăůů
ĚĞƌͣ&ĞůĚŚĂƐĞ͞ǀŽŶůďƌĞĐŚƚƺƌĞƌ;ĂͿ͕ǁŝƌĚ ŝŶĞŝŶĞŝƚŵĂƉŵŝƚϮϱϲ'ƌĂƵƐƚƵĨĞŶ
ƵŶĚ ϭϬϮϰпϳϲϴ WŝǆĞůŶ ŬŽŶǀĞƌƚŝĞƌƚ ;ďͿ͘ŝĞƐĞƐ ŝůĚǁŝƌĚ ƺďĞƌ ĚĞŶDĂƵĨ ĚĂƐ
^ͲďĞƐĐŚŝĐŚƚĞƚĞ ^ƵďƐƚƌĂƚƉƌŽũŝǌŝĞƌƚ͘ƵƌĐŚmďĞƌďĞůŝĐŚƚƵŶŐ ŝŶĚĞƌďƐŽƌƉƚŝŽŶƐͲ
ǁĞůůĞŶůćŶŐĞ ĚĞƐ &ůƵŽƌĞƐǌĞŶǌĨĂƌďƐƚŽĨĨĞƐ &ůƵŽƌĞƐĐĞŝŶ ;ϰϵϬŶŵͿ ďůĞŝĐŚƚ ĚĞƌ &ĂƌďͲ
ƐƚŽĨĨ͕ ǁŽďĞŝ ĞŝŶ ŬƵƌǌůĞďŝŐĞƐ WŚŽƚŽƌĂĚŝŬĂů ĞŶƚƐƚĞŚƚ͘ ŝĞƐĞƐ ŬŽƉƉĞůƚ ;ǌƵƐĂŵŵĞŶ
ŵŝƚ ĚĞŵŬŽŶũƵŐŝĞƌƚĞŶŝŽƚŝŶͿ ƺďĞƌ ĞŝŶĞĚĚŝƚŝŽŶƐƌĞĂŬƚŝŽŶĂŶĚĂƐ^͘hŵĚĂƐ
ĞƌǌĞƵŐƚĞ DƵƐƚĞƌ ƐŝĐŚƚďĂƌ ǌƵ ŵĂĐŚĞŶ͕ ǁŝƌĚ ^ƚƌĞƉƚĂǀŝĚŝŶͲǇϯ ĂƵĨ ĚĂƐ ^ƵďƐƚƌĂƚ
ŐĞŐĞďĞŶ͘ ^ƚƌĞƉƚĂǀŝĚŝŶďŝŶĚĞƚŵŝƚ ŚŽŚĞƌĨĨŝŶŝƚćƚ ĂŶŝŽƚŝŶ͕ǁŽĚƵƌĐŚĚĂƐ ĂŶŐĞͲ
ŬŽƉƉĞůƚĞDƵƐƚĞƌŝŵ&ůƵŽƌĞƐǌĞŶǌŵŝŬƌŽƐŬŽƉƐŝĐŚƚďĂƌǁŝƌĚ;ĐͿ͘hŵĚĂƐƌŐĞďŶŝƐĚĞƌ
ĞůŝĐŚƚƵŶŐďĞƐƐĞƌŵŝƚĚĞŵƉƌŽũŝǌŝĞƌƚĞŶŝůĚǀĞƌŐůĞŝĐŚĞŶǌƵŬƂŶŶĞŶ͕ŝƐƚĚĂƐ&ůƵŽͲ





ďďŝůĚƵŶŐϮϲ dĞƐƚŵƵƐƚĞƌ ǌƵƌ ŚĂƌĂŬƚĞƌŝƐŝĞƌƵŶŐ ĚĞƌ >ŝŐĂŶĚĞŶŵƵƐƚĞƌ ;ĂͿ͘ ďͿ
&ůƵŽƌĞƐǌĞŶǌďŝůĚĚĞƐ>ŝŐĂŶĚĞŶŵƵƐƚĞƌƐ͘ĐͿϯͲWƌŽũĞŬƚŝŽŶĚĞƐ&ůƵŽƌĞƐǌĞŶǌďŝůĚĞƐĂƵƐ
ďͿ͘ŝĞ /ŶƚĞŶƐŝƚćƚ ŝƐƚĚĂďĞŝĂůƐǀĞƌƚŝŬĂůĞ<ŽŽƌĚŝŶĂƚĞ ;ǌͲĐŚƐĞͿĞŝŶŐĞǌĞŝĐŚŶĞƚ͘ŝĞ
WƌŽƚĞŝŶĚŝĐŚƚĞŐƌĂĚŝĞŶƚĞŶ ƐŝŶĚ ŚŝĞƌ ďĞƐŽŶĚĞƌƐ ĚĞƵƚůŝĐŚ ƐŝĐŚƚďĂƌ͘ ĚͿ sĞƌŐƌƂƘĞƌƚĞƌ
ƵƐƐĐŚŶŝƚƚĚĞƐdĞƐƚŵƵƐƚĞƌƐĂƵƐďͿǌƵƌŚĂƌĂŬƚĞƌŝƐŝĞƌƵŶŐĚĞƌƵĨůƂƐƵŶŐ͘/ŶũĞĚĞƌ




;ĞͿ ƵŶĚ ĚĞƌ ϮͲWŝǆĞůͲ>ŝŶŝĞ ;ĨͿ ůćƐƐƚ ĚĞŶ ZƺĐŬƐĐŚůƵƐƐ ǌƵ͕ ĚĂƐƐ ĞŝŶ WŝǆĞů ŵŝƚ ĞŝŶĞƌ
<ĂŶƚĞŶůćŶŐĞǀŽŶϮ͕ϱђŵĂďŐĞďŝůĚĞƚǁĞƌĚĞŶŬĂŶŶ͘ďďŝůĚƵŶŐĞŶĂ͕ď͕Ě͕Ğ͕ĨǀĞƌͲ
ćŶĚĞƌƚŶĂĐŚ;tĂůĚďĂƵƌϮϬϭϮďͿ͘
'HU YHUZHQGHWH )DUEVWRII )OXRUHVFHLQ EOHLFKW EHL QP HQWVSUHFKHQG




PDOPLW GHVWLOOLHUWHP:DVVHU DEJHVSOW8PGDV(UJHEQLV GHU%HOLFKWXQJ
VLFKWEDU]XPDFKHQZXUGHGDV6XEVWUDWDQVFKOLHHQGPLWGHPYRQ6LJPD
$OGULFKEH]RJHQHQ)DUEVWRII6WUHSWDYLGLQ&\YROXPHQDQWHLOLJPLW
3KRVSKDWSXIIHU YHUGQQW EHSUREW 'LHVHU ELQGHW NRYDOHQW DQ GDV DXI GHU
6XEVWUDWREHUIOlFKH NRYDOHQW JHEXQGHQH %LRWLQ 0LW HLQHP )OXRUHV]HQ]
VFDQQHU OlVVW VLFK VR GDV /LJDQGHQPXVWHU DXI GHP 6XEVWUDW YLVXDOLVLHUHQ
VLHKH$EELOGXQJ$XFKIHLQH'HWDLOVODVVHQVLFKDXIGHP%LOGGHXWOLFK
HUNHQQHQGLH$EELOGXQJLVWGHWDLOJHWUHX
8P GLH $XIO|VXQJ XQG GHQ .RQWUDVW JHQDXHU ]X DQDO\VLHUHQ ZXUGH HLQ
ZHLWHUHU9HUVXFKPLWVSH]LHOO IUGLHVH8QWHUVXFKXQJHQWZLFNHOWHP*UDX
VWXIHQ7HVWELOG$EELOGXQJDGXUFKJHIKUW1DFKGHPZLHEHVFKULHEHQ


















%HZHLV GHU (LJQXQJ ]XU *UDXVWXIHQOLWKRJUDSKLH HUEUDFKW ZHUGHQ GLHV
ZXUGH ELVKHU EHL GHU /DFNVWUXNWXULHUXQJ QRFK QLFKW XQWHUVXFKW +LHUIU
ZXUGHQLP7HVWELOGVRZRKO%HUHLFKHPLWNRQWLQXLHUOLFKDQVWHLJHQGHU3L[HO
KHOOLJNHLW DOV DXFK %HUHLFKH KRPRJHQHU DEHU ]ZLVFKHQ  XQG 
GHU YROOHQ/LFKWLQWHQVLWlW YDULLHUHQGHU 3L[HOKHOOLJNHLW YRUJHVHKHQ )U GLH
$XVZHUWXQJZXUGHGDVEOLFKH9HUIDKUHQGLH)OXRUHV]HQ]LQWHQVLWlWPLWGHU




ďďŝůĚƵŶŐϮϳ 'ƌĂƵƐƚƵĨĞŶůŝŶĞĂƌŝƚćƚ ĚĞƌ >ŝŐĂŶĚĞŶŵƵƐƚĞƌ͘ ĂͿ ĂůŬĞŶ ǀĞƌƐĐŚŝĞĚĞͲ
ŶĞƌ /ŶƚĞŶƐŝƚćƚĞŶ͕ ďĞůŝĐŚƚĞƚ ŵŝƚ ϭϬй ďŝƐ ϭϬϬй WŝǆĞůŚĞůůŝŐŬĞŝƚ ĚĞƐ D͘ ďͿ Ğƌ
WŝǆĞůŚĞůůŝŐŬĞŝƚ ĚĞƐDĂůƐ ŝůĚŐĞďĞƌǁŝƌĚ ĚŝĞ &ůƵŽƌĞƐǌĞŶǌŝŶƚĞŶƐŝƚćƚ ĚĞƐ ŝůĚĞƐ
ŐĞŐĞŶƺďĞƌŐĞƐƚĞůůƚ͘ ď ĞŝŶĞŵ ŐĞǁŝƐƐĞŶtĞƌƚ ƐĐŚĞŝŶƚ ƐŝĐŚ ĞŝŶĞ ^ćƚƚŝŐƵŶŐ ĞŝŶǌƵͲ
ƐƚĞůůĞŶ͘ďďŝůĚƵŶŐǀĞƌćŶĚĞƌƚŶĂĐŚ;tĂůĚďĂƵƌϮϬϭϮďͿ͘
,Q $EELOGXQJ D OlVVW VLFK HUNHQQHQ GDVV XQWHUVFKLHGOLFKH /LJDQGHQ
GLFKWHQ HUIROJUHLFK HU]HXJW ZHUGHQ NRQQWHQ $OOHUGLQJV VFKHLQW VLFK EHL
GLFKWHUHQ %HUHLFKHQ DOVR KHOOHU EHOLFKWHWHQ HLQH 6lWWLJXQJ HLQ]XVWHOOHQ
$EELOGXQJ E 'LH 7KHVH GDVV GLHV GXUFK $EEDX YRQ )OXRURSKRUHQ
XQWHU KRKHU 6WUDKOXQJ KHUYRUJHUXIHQ ZLUG ZXUGH IU HLQ YHUJOHLFKEDUHV
/LJDQGHQPXVWHU EHUHLWV YRQ &XUWLV HW DO DXIJHVWHOOW 6FULPJHRXU 
(UJHEQLVVHXQG'LVNXVVLRQ
ϵϱ
$OWHUQDWLYH 0HWKRGHQ ]X /LJDQGHQGLFKWHEHVWLPPXQJ ZLH 5|QWJHQSKRWR
HOHNWURQHQVSHNWURVNRSLH 1DND\DPD  RGHU GLH VRJHQDQQWH 7LPHRI
IOLJKW 6HNXQGlULRQHQ0DVVHQVSHNWURVNRSLH 72)6,06 'XEH\ 
N|QQHQ VFKOHFKW DQJHZDQGWZHUGHQZHLO GHU+LQWHUJUXQG GHV /LJDQGHQ
PXVWHUVDXV%6$EHVWHKWXQGGLHVNDXPYRPLPPRELOLVLHUWHQ/LJDQGHQ]X
XQWHUVFKHLGHQLVW0LWGHULP5DKPHQGLHVHU$UEHLWHQWZLFNHOWHQ/LWKRJUD
SKLHDQODJH NRQQWHQ ]XP HUVWHQ 0DO /LJDQGHQPXVWHU PLWWHOV '0'
EDVLHUWHU/LWKRJUDSKLHHU]HXJWZHUGHQ0LWNHLQHUELVKHUJH]HLJWHQ0HWKR
GHNRQQWHQ/LJDQGHQPXVWHUlKQOLFKHU ODWHUDOHU*U|HPLWYHUJOHLFKEDUHP
.RQWUDVWXQGYHUJOHLFKEDU IHLQHU$XIO|VXQJKHUJHVWHOOW LQ VRNXU]HU=HLW
JH]HLJWZHUGHQ
 :HLWHUH$QZHQGXQJHQ












=XQlFKVW ZXUGH GLH JUXQGVlW]OLFKH (LJQXQJ GHU /LWKRJUDSKLHDQODJH ]XU
6WUXNWXULHUXQJ GLHVHV:HUNVWRIIHV XQWHUVXFKW LQGHP HLQ YHUJOHLFKVZHLVH











HQWKDOWHQHQ )RWRLQLWLDWRUHQ OLHJHQ $XHUGHP OlVVW DXVJHKlUWHWHV 3)3(
'(0$8]ZDU896WUDKOXQJJUXQGVlW]OLFKGXUFKDEHUGXUFKHWZDP
3RO\VW\URO XQG P3)3('(0$8ZLUG GLH ,QWHQVLWlW GHU 3URMHNWLRQ
GHXWOLFKJHGlPSIW8QDXVJHKlUWHWHV0RQRPHUZXUGHQDFKGHU%HOLFKWXQJ
PLW:DVVHUDEJHVSOW'HUDXIGLHVH:HLVHKHUJHVWHOOWHRIIHQH0LNURIOX
LGLNFKLS LVW LQ $EELOGXQJ D ]X VHKHQ 6FKDUIH .DQWHQ LP %HUHLFK GHU
.UHX]XQJXQGHLQHKRPRJHQH.DQDOWLHIHVLQGHUNHQQEDU
$OOHUGLQJVVFKHLWHUWHQDOOH9HUVXFKHGLHVHQ&KLS]XGHFNHOQ'LH)OXRULH
UXQJ PDFKWH EOLFKH .OHEVWRIIH XQG %RQGLQJYHUIDKUHQ XQJHHLJQHW (V
ZXUGHGHVKDOEYHUVXFKWGHQ.DQDOPLWHLQHP2SIHUPDWHULDO]XIOOHQXP
HLQHZHLWHUH3)3('(0$86FKLFKWGDUEHU DXVKlUWHQ ODVVHQ ]XN|QQHQ
$OV2SIHUPDWHULDOLHQZXUGHQ:DVVHUXQGYHUVFKLHGHQH:DFKVH LQ IOVVL
JHP XQG IHVWHP $JJUHJDW]XVWDQG LQ GLH .DQlOH HLQJHEUDFKW DEHU GLH
+\GURSKREL]LWlWGHV:HUNVWRIIVVRUJWHGDIUGDVVGDV2SIHUPDWHULDOQLFKW
GDULQ YHUEOLHE 'HU 9HUVXFK RKQH 2SIHUPDWHULDO DXV]XNRPPHQ XQG GLH
(LQGULQJWLHIH GHU 896WUDKOXQJ GXUFK NXU]H %HOLFKWXQJV]HLWHQ JHULQJ ]X
KDOWHQ]HUVW|UWH VFKOLHOLFKGHQ&KLSZHLOGHU.DQDO VLFK]XVHW]WH VLHKH
DXFKGDV5FNVHLWHQSUREOHP.DSLWHO













]X XQWHUVXFKHQ ZXUGH HLQH $EIRUPOHKUH DXV $=/DFN KHUJHVWHOOW $=
ZXUGH DXI HLQ4XDU]JODVSOlWWFKHQ îîPPñ DXIJHWUD
JHQ 'DV 6XEVWUDW ZXUGH DXI HLQHP 6SLQFRDWHU LQQHUKDOE YRQ V DXI
XPLQ EHVFKOHXQLJW XQG GLHVH*HVFKZLQGLJNHLW IUZHLWHUH V JH
KDOWHQ 'LH UHVXOWLHUHQGH HWZD P VWDUNH 6FKLFKW ZXUGH EHL & LP
2IHQJHWHPSHUW
,P$QVFKOXVVZXUGHPLWWHOV GHV/LWKRJUDSKLHV\VWHPV HLQ%LOGPLW IHLQHQ
6WUXNWXUHQV ODQJPLWQP:HOOHQOlQJHDXIGHQ/DFNSURML
]LHUW 1DFK GHU %HOLFKWXQJ HUIROJWH GLH (QWZLFNOXQJ GHV /DFNV PLW
$=%GHPYRP+HUVWHOOHUGHV/DFNVHPSIRKOHQHQ(QWZLFNOHUJHIROJW
YRQ$EVSOHQPLWGHVWLOOLHUWHP:DVVHU
'LH LQ GHQ$=/DFN EHUWUDJHQH 6WUXNWXUZXUGH GDQQ LQ HLQH$EGDPSI
VFKDOH JHOHJW XQG DOV $EIRUPOHKUH JHQXW]W 3)3('(0$80RQRPHU
ZXUGHLQGLH6FKDOHJHJRVVHQELVGLHVHFLUFDPPKRFKJHIOOWZDUXQG











0LW GHU LP 5DKPHQ GLHVHU $UEHLW HQWZLFNHOWHQ /LWKRJUDSKLHDQODJH NDQQ
DOVR GDV VHOEVW V\QWKHWLVLHUWH 0DWHULDO 3)3('(0$8 LQ ELV ]X P





EHLVSLHOVZHLVH ]XU 8QWHUVXFKXQJ GHV $XIZDFKVYHUKDOWHQV YRQ %LRILOPHQ
RGHU]XU%LRDQDO\WLNHOHNWURFKHPLVFKH ,PSHGDQ]VSHNWURVNRSLH (,6HLQ
JHVHW]W3LUHV)UGLHVHV9HUIDKUHQZHUGHQ*ROGHOHNWURGHQDXI&2&





JHVHW]W+LHUIUZXUGH ]XQlFKVW GXUFK 6SXWWHUQ HLQH QPGLFNH*ROG
VFKLFKW DXI GDV 6XEVWUDW DXIJHEUDFKW 'LHVH *ROGVFKLFKW ZXUGH DQVFKOLH







HLQHP QRUPDOHQ %URGUXFNHU EHGUXFNWH )ROLH DOV 0DVNH ]X YHUZHQGHQ









1DFK GHU (QWZLFNOXQJ ODJ GLH *ROGVFKLFKW LQ GHQ EHOLFKWHWHQ %HUHLFKHQ









=ZDU OlVVW VLFK HLQH GHILQLHUWH (OHNWURGHQIRUP GHXWOLFK HUNHQQHQ MHGRFK
VLQG GLH 5lQGHU NHLQHVZHJV VFKDUI VRQGHUQ ZLUNHQ ÄDXVJHIUDQVW³ 'LHV
NDQQDQPDQJHOQGHU7RQHUKDIWXQJDXIGHU)ROLHOLHJHQRGHUDQXQYROOVWlQ
GLJHU$EVFKDWWXQJGXUFKVFKZDQNHQGH7RQHUGLFKWHGHU0DVNH'DEHLZDU









;ďͿ͘ ĞƵƚůŝĐŚ ǌƵ ĞƌŬĞŶŶĞŶ ƐŝŶĚ ĚŝĞ ͣĂƵƐŐĞĨƌĂŶƐƚĞŶ͞ ZćŶĚĞƌ͕ ĚŝĞ ƐŝĐŚ ŝŶ ĚĞƌ
ůĞŬƚƌŽĚĞŶƐƚƌƵŬƚƵƌǁŝĚĞƌƐƉŝĞŐĞůŶ͘ ĐͿDŝƚƚĞůƐ ĚĞƌ ŝŵZĂŚŵĞŶĚŝĞƐĞƌ ƌďĞŝƚ ĞŶƚͲ
















GDWHL LQ HLQ IU GHQ'0'SUR]HVVLHUEDUHV'DWHLIRUPDW NRQYHUWLHUW XQG LQ
HLQ]HOQH %LOGHU )UDPHV ]HUOHJW 'LHVH )UDPHV ZXUGHQ ZLH EHUHLWV EH
VFKULHEHQ JHVWLWFKW ZREHL MHGHV (LQ]HOELOG EHL )LOWHUUDGVWHOOXQJ  IU
V EHOLFKWHWZXUGH1DFK (QWQDKPH GHV EHOLFKWHWHQ 6XEVWUDWVZXUGHQ
GLH(QWZLFNOXQJGHV/DFNVVRZLHGDVbW]HQGHV*ROGHVXQGGLHDQVFKOLH
HQGH(QWIHUQXQJGHV6FKXW]ODFNHV DQDORJ ]XPREHQEHVFKULHEHQHQ9HU
IDKUHQ DXVJHIKUW 'LH PLW GHU LP 5DKPHQ GLHVHU $UEHLW HQWZLFNHOWHQ
/LWKRJUDSKLHDQODJHKHUJHVWHOOWH*ROGPDVNHLVWLQ$EELOGXQJF]XVHKHQ
'LH0DVNHZXUGH LQ HLQHPDQDORJHQ OLWKRJUDSKLVFKHQbW]SUR]HVV LQ HLQH
(OHNWURGHQVWUXNWXU ÄXPNRSLHUW³ $EELOGXQJ G'LH4XDOLWlWVVWHLJHUXQJ
LP 9HUJOHLFK ]X PLWWHOV 7RQHUPDVNH HU]HXJWHQ (OHNWURGHQ LVW GHXWOLFK








VDW] NOHLQHUH (OHNWURGHQVWUXNWXUHQ ]X HU]HXJHQ ZXUGH GHVKDOE GDV
]ZDQ]LJIDFK YHUNOHLQHUQGH2EMHNWLY HLQJHVHW]W =XQlFKVW ZXUGH QXU$=
/DFN RKQH GDUXQWHUOLHJHQGH*ROGVFKLFKW VWUXNWXULHUW 'LH %HOLFKWXQJV]HLW











sĞƌǁĞŶĚƵŶŐ ĚĞƐ ǌǁĂŶǌŝŐĨĂĐŚ ǀĞƌŬůĞŝŶĞƌŶĚĞŶ KďũĞŬƚŝǀƐ͘ ŝĞ ĞŝŶǌĞůŶĞŶ ĂůŬĞŶ
ĚĞƌ^ƚƌƵŬƚƵƌƐŝŶĚϳϬϬŶŵďƌĞŝƚ͘
0LWGHU LP5DKPHQGLHVHU$UEHLW HQWZLFNHOWHQ/LWKRJUDSKLHDQODJH ODVVHQ
VLFK DOVR DXFK VFKQHOO XQG IOH[LEHO *ROGHOHNWURGHQ YRQ KRKHU 4XDOLWlW
KHUVWHOOHQ 'LH 6WUXNWXULHUXQJ YRQ 6FKXW]ODFN ELV KLQXQWHU LQ GHQ 6XE
PLNURPHWHUEHUHLFK LVW EHUHLWVP|JOLFK VR GDVV GLH+HUVWHOOXQJ GHUDUW GL
PHQVLRQLHUWHU(OHNWURGHQHEHQIDOOVPDFKEDUVFKHLQW
 &3UHWLQDOHU:DFKVWXPVNHJHO
'DV $XIVWHPSHOQ &3 VLHKH .DSLWHO  YRQ /LJDQGHQ DXI 2EHUIOlFKHQ
ZXUGH EHUHLWV EHVFKULHEHQ ,Q =XVDPPHQDUEHLW PLW GHP =RRORJLVFKHQ
,QVWLWXW DP .,7 VROOWHQ PLW GHU /LWKRJUDSKLHDQODJH $EIRUPOHKUHQ
JHVFKDIIHQ ZHUGHQ PLW GHUHQ +LOIH 3URWHLQPXVWHU IU GLH 8QWHUVXFKXQJ





'LH$EIRUPOHKUH VROOWH SHU 6RIW/LWKRJUDSKLH KHUJHVWHOOWZHUGHQ+LHUEHL




VRQGHUQ4XDU]JODVZHOFKHV HLQH VHKU JODWWH2EHUIOlFKH DXIZHLVW 4XDU]
JODV LVWQLFKWQXUZHJHQGHU897UDQVPLVVLRQYRUWHLOKDIW HV LVW DXFKEH
VRQGHUVIUGLH9HUZHQGXQJYRQ68DOV)RWRODFNJHHLJQHWGD68]ZDU




ďďŝůĚƵŶŐϯϭ ђW ƌĞƚŝŶĂůĞƌ tĂĐŚƐƚƵŵƐŬĞŐĞů ŵŝƚƚĞůƐ WD^Ͳ^ƚĞŵƉĞů ;ĂͿ͘ ŝĞ
ďĨŽƌŵůĞŚƌĞ Ĩƺƌ ĚĞŶ ^ƚĞŵƉĞů ǁƵƌĚĞ ŵŝƚ ĚĞƌ >ŝƚŚŽŐƌĂƉŚŝĞĂŶůĂŐĞ ŝŶ ^hͲϴ ĂƵĨ
YƵĂƌǌŐůĂƐ ŚĞƌŐĞƐƚĞůůƚ͘ ĂƐ &ůƵŽƌĞƐǌĞŶǌďŝůĚ ĚĞƐ ŐĞƐƚĞŵƉĞůƚĞŶ WƌŽƚĞŝŶŵƵƐƚĞƌƐ
;ƉŚϯͲ&ĐDĂƵƐͲŚŝŵćƌĞͿ ŝƐƚ ŝŶ ďͿ ǌƵ ƐĞŚĞŶ͘ŝĞ ƌĞĐŚƚǁŝŶŬůŝŐĞŶ &ĞůĚĞƌ͕ ĚŝĞ ŝŵ




DXV GLH 6WUXNWXUHQ O|VWHQ VLFK YRP4XDU]SOlWWFKHQ DE (LQH PLQWLJH





SHO LVW LQ$EELOGXQJ D ]X VHKHQ HLQ EHU GLHVHQ JHVWHPSHOWHV 3URWHLQ
PXVWHULQ$EELOGXQJE








YRUWHLOKDIWH )OHGHUPDXVWHFKQLN DQZHQGHQ VLHKH.DSLWHO  )U GLHVH
7HFKQLN EHQ|WLJWPDQZLH EHUHLWV EHVFKULHEHQ HLQH IU GLH%HOLFKWXQJV
ZHOOHQOlQJH WUDQVSDUHQWH %RGHQSODWWH GLH VLFK QLFKW PLW GHP )RWRODFN
YHUELQGHW $XIJUXQG VHLQHU KHUYRUUDJHQGHQ RSWLVFKHQ 7UDQVSDUHQ] +lUWH
XQGFKHPLVFKHQ%HVWlQGLJNHLW LVW4XDU]JODVJXWJHHLJQHWDOV%RGHQSODWWH
DOOHUGLQJVPXVVGDUDXIQRFK$QWLKDIWVFKLFKWDXIJHWUDJHQZHUGHQ9HUVXFKH
PLW 'LPHWKR[\GLPHWK\OVLODQ EH]RJHQ YRQ 6LJPD$OGULFK 'HXWVFKODQG
VFKHLWHUWHQMHGRFKZHLOGHU)RWRODFNRIWGDUDQKDIWHQEOLHEHVOLHHQVLFK
NHLQH UHSURGX]LHUEDUHQ (UJHEQLVVH HU]LHOHQ $OV $QWLKDIWVFKLFKW EHZlKUW
KDWVLFKGDV3'06(ODVWRVLOZHOFKHVPLWGHP6SLQFRDWHUPGLFN
DXIHLQ4XDU]JODVSOlWWFKHQDXIJHVFKOHXGHUWZXUGHXQGGDQQGDUDXIDXVKlU
WHWH'XUFK HLQ GHUDUW EHVFKLFKWHWHV PP VWDUNHV4XDU]SOlWWFKHQ NRQQWH




)U GLH +HUVWHOOXQJ GUHLGLPHQVLRQDOHU 6WUXNWXUHQ PXVV GHU )RWRODFN DXI




+DOWHUXQJ REHUKDOE GHU $UEHLWVHEHQH EHIHVWLJW $Q GHVVHQ EHZHJOLFKHP
6FKOLWWHQZXUGHHLQ.UDJDUPPLWHLQHU.XQVWVWRIISODWWHDQJHEUDFKWZHOFKH





$OV )RWRODFN ZXUGH $FFXUD DXVJHZlKOW ZHLO HV VSH]LHOO IU '




WHWHV 4XDU]JODVSOlWWFKHQ DOV %RGHQSODWWH EHIHVWLJW VR GDVV GLH 2EHUVHLWH
GHU $QWLKDIWVFKLFKW LQ GHU )RNXVHEHQH ODJ 'DQDFK ZXUGH HLQ 7URSIHQ
$FFXUD FLUFD J GDUDXI JHJHEHQ XQG GLH *UXQGIOlFKH PLWWHOV





ďďŝůĚƵŶŐϯϮ ƌĞŝĚŝŵĞŶƐŝŽŶĂůĞ ^ƚƌƵŬƚƵƌ͕ ŚĞƌŐĞƐƚĞůůƚ ŝŶ ŝƌĞŬƚůŝƚŚŽŐƌĂƉŚŝĞ ĂƵƐ
ĐĐƵƌĂϲϬ ;ZĂƐƚĞƌĞůĞŬƚƌŽŶĞŶŵŝŬƌŽƐŬŽƉĂƵĨŶĂŚŵĞͿ͘ ŝĞ ĚƌĞŝ ĂƵĨĞŝŶĂŶĚĞƌ ůŝĞŐĞŶͲ
ĚĞŶƌĞĐŚƚĞĐŬŝŐĞŶ^ĐŚŝĐŚƚĞŶƐŝŶĚũĞǁĞŝůƐϱϬђŵĚŝĐŬ͘
$QVFKOLHHQG ZXUGH GLH *UXQGIOlFKH VR ZHLW KRFKJHIDKUHQ GDVV HLQ
]ZHLWHU7URSIHQ$FFXUD DXIGLH%RGHQSODWWH DSSOL]LHUWZHUGHQNRQQWH
'HU /LQHDUDNWRUZXUGH GDUDXIKLQZLHGHU QDFK XQWHQ EHZHJW VR GDVV HLQ
$EVWDQG YRQ P ]XU %RGHQSODWWH HQWVWDQG (LQ ]ZHLWHV %LOG ZXUGH
EHOLFKWHW






/LQHDUDNWRU HQWIHUQW XQG XQDXVJHKlUWHWHU )RWRODFNPLW $FHWRQ DEJHVSOW
'LHDXIGLHVH:HLVHKHUJHVWHOOWHGUHLGLPHQVLRQDOH6WUXNWXUDXV$FFXUD
LVWLQ$EELOGXQJ]XVHKHQ





=LHO GLHVHU $UEHLW ZDU HV HLQH DXI HLQHP'0' DOV G\QDPLVFKHU0DVNH
EDVLHUHQGH/LWKRJUDSKLHDQODJH]XHQWZLFNHOQXQGDXI]XEDXHQ'LHVHVROOWH
GDQQ ]XU +HUVWHOOXQJ YRQ 0LNURIOXLGLNFKLSV XQG /LJDQGHQPXVWHUQ YHU
ZHQGHWZHUGHQ'LHVH$XIJDEHZXUGHHUIOOW
,Q GLHVHP.DSLWHO ZHUGHQ GLH JHVWHOOWHQ =LHOH XQG HUUHLFKWHQ (UJHEQLVVH
]XVDPPHQJHIDVVW VRZLH GLH DXIJHWUHWHQHQ 3UREOHPH DQDO\VLHUW /|VXQJV




OLFKVW XQLYHUVHOO LP %HUHLFK 0LNURIOXLGLN XQG 2EHUIOlFKHQIXQNWLRQDOLVLH
UXQJ HLQVHW]EDU VHLQ XQG LQVEHVRQGHUH VFKQHOOH 6WUXNWXUJHEXQJ LQ IU GLH
JHQDQQWHQ$QZHQGXQJHQQ|WLJHU$XIO|VXQJHUODXEHQ
'LH LQ GLHVHU$UEHLW HQWZLFNHOWH/LWKRJUDSKLHDQODJH YHUZHQGHW DOV 6WUDK
OXQJVTXHOOH HLQH 4XHFNVLOEHUGDPSIODPSH 'XUFK GLH 9HUZHQGXQJ HLQHU
EUHLWEDQGLJHQ /LFKWTXHOOH LVW GLH /LWKRJUDSKLHDQODJH lXHUVW YLHOVHLWLJ









GHU RSWLVFKH$XIEDX EHZHJOLFK DXI [\$NWRUHQPRQWLHUW 'XUFK VHTXHQ
=XVDPPHQIDVVXQJXQG$XVEOLFN
ϭϬϴ
WLHOOHV %HOLFKWHQ YRQ (LQ]HOELOGHUQ QHEHQHLQDQGHU ODVVHQ VLFK GLH (LQ]HO
SURMHNWLRQHQ ]X HLQHP ]XVDPPHQKlQJHQGHQ %LOG YHUELQGHQ 6WLWFKLQJ
'XUFK GLH 9HUIDKUZHJH GHU $NWRUHQ LVW GLH VWUXNWXULHUEDUH )OlFKH DXI
îPPð IHVWJHOHJW GDPLWZLUG DXFKGLH$QIRUGHUXQJQDFK DXVUHL
FKHQGHU6WUXNWXUJU|HHUIOOW
'LH 6XEVWUDWH ZHUGHQ REHUKDOE GHV RSWLVFKHQ $XIEDXV LQ HLQHU KHUDXV
QHKPEDUHQ 6FKXEODGH YRUJHKDOWHQ 'DGXUFK NDQQ PDQ GLH 6XEVWUDWH
VFKQHOO DXVWDXVFKHQ $XIJUXQG GHU %HOLFKWXQJ YRQ XQWHQ XQG GXUFK GLH
7DWVDFKH GDVV QLFKW GDV 6XEVWUDW VRQGHUQ GHU RSWLVFKH $XIEDX EHZHJW
ZLUG ODVVHQ VLFK DXFK IOVVLJH 0DWHULDOLHQ VWUXNWXULHUHQ 'DGXUFK ZLUG
JU|WP|JOLFKH)UHLKHLWEHLGHU0DWHULDODXVZDKOVLFKHUJHVWHOOW
8PYHUVFKLHGHQVWH6XEVWUDWH EHOLFKWHQ ]XN|QQHQZXUGH HLQH8QLYHUVDO







QHQ'HU JHVDPWH RSWLVFKH$XIEDXXQGGLH6XEVWUDWKDOWHUXQJ VLQG DXI HL
QHP$QWLYLEUDWLRQVWLVFKJHODJHUWGDPLWGLH%HOLFKWXQJQLFKWGXUFK9HUZD
FNHOQEHHLQIOXVVWZHUGHQNDQQ
'LH $QODJH ZXUGH NRPSOHWW HQWZLFNHOW XQG YROOVWlQGLJ DXIJHEDXW VRZLH
EHVWLPPXQJVJHPlHLQJHVHW]W
:lKUHQG GHV %HWULHEVZXUGH$EULHE DQ GHQ 6FKXEODGHQ XQG GHUHQ )K
UXQJVVFKLHQH IHVWJHVWHOOW %HLGH 7HLOH VLQG DXV $OXPLQLXP JHIHUWLJW ZDV





8P GLH 8QWHUVHLWH OLFKWXQGXUFKOlVVLJHU 6XEVWUDWH EHVVHU IRNXVVLHUHQ ]X




JHHLJQHWHQ %DXNDPPHU REHUKDOE GHU MHW]LJHQ $UEHLWVHEHQH 7HLOH GDYRQ
ZXUGHQEHUHLWVHQWZLFNHOWDXFKNRQQWHGLHSULQ]LSLHOOH(LJQXQJGHU/LWKR




0LNURIOXLGLNFKLSV KHU]XVWHOOHQ XQG ]ZDU DXI ]ZHL $UWHQ LQGLUHNW GXUFK
$EIRUPXQJ LQ VRJHQDQQWHU 6RIW/LWKRJUDSKLH XQG GLUHNWOLWKRJUDSKLVFK
DOVRRKQHGHQ=ZLVFKHQVFKULWWEHUHLQH$EIRUPOHKUH'DEHLVROOWH LQVEH
VRQGHUH GLH VFKQHOOH 8PVHW]EDUNHLW HLQHV.RQ]HSWV LQ GHQ SK\VLVFK YRU
KDQGHQHQ&KLSEHDFKWHWZHUGHQ
(VZXUGHHLQH6RIWZDUH LPSOHPHQWLHUWGLHDXVSDUDPHWULVLHUWHQ0RGHOOHQ




$XI HLQHP&2&6XEVWUDWZXUGH HLQH$EIRUPOHKUH DXV 68 VWUXNWXULHUW
GLHDXV(LQ]HOELOGHUQJHVWLWFKWZXUGHXQGHWZDîFPðJURLVW9RQ
GLHVHUZXUGH HLQ&KLS DXV3'06DEJHIRUPW XQG JHGHFNHOW'HU HQWVWDQ
GHQH0LNURIOXLGLNFKLSKDW.DQDOTXHUVFKQLWWHYRQPXQGZHLVWUXQGH
VWXIHQORVH %|JHQ VRZLH VFKDUIH .RQWXUHQ DQ 'VHQVWUXNWXUHQ DXI 6HLQH
)XQNWLRQZXUGHJH]HLJW
8P 0LNURIOXLGLNFKLSV DXI VWDQGDUGLVLHUWHQ LQGXVWULHOO HLQJHVHW]WHQ 0D





VHKU YLHO *HVWDOWXQJVIUHLUDXP IU DXI GDV LQGLYLGXHOOH ([SHULPHQW DQJH
SDVVWH.DQDOVWUXNWXUHQ'HU)XQNWLRQVQDFKZHLVYRQDXIGLHVH:HLVHJHIHU




6\VWHPV ]XU GLUHNWOLWKRJUDSKLVFKHQ (U]HXJXQJ YRQ PLNURIOXLGLVFKHQ
.DQDOVWUXNWXUHQ XQWHUVXFKW ZHUGHQ +LHUIU ZXUGH DXI HLQHP &2&
6XEVWUDW GDV 6WHUHROLWKRJUDSKLH(SR[LGKDU] $FFXUD EHOLFKWHW $XV 
(LQ]HOELOGHUQZXUGH HLQH0LNURIOXLGLNVWUXNWXUJHVWLWFKWZHOFKHGLUHNW DOV
.DQDOVWUXNWXU RKQHZHLWHUH$EIRUPVFKULWWH HLQVHW]EDUZDU'HU DXI GLHVH
:HLVHKHUJHVWHOOWH&KLSZHLVW.DQDOEUHLWHQYRQPDXI.DQDOUXQGXQ
JHQ XQG 'VHQVWUXNWXUHQ VLQG JXW DXVJHSUlJW $XFK IU GLHVH 6WUXNWXU
ZXUGHGHU)XQNWLRQVQDFKZHLVHUEUDFKW
'XUFK GLH KRKH /HLVWXQJ GLH LQ GHU $UEHLWVHEHQH ]XU 9HUIJXQJ VWHKW
GDXHUW GHU %HOLFKWXQJVYRUJDQJ IU HLQH (LQ]HOSURMHNWLRQ QXU ZHQLJH 6H
NXQGHQ =XVDPPHQ PLW GHU VWDUN YHUHLQIDFKWHQ 0DVNHQHUVWHOOXQJ GXUFK
VSH]LHOOH 6RIWZDUH HUP|JOLFK GLHV &RQFHSWWR&KLS=HLWHQ YRQ ZHQLJHQ
6WXQGHQ
'LH $QIRUGHUXQJ DQ GLH $QODJH GLH VFKQHOOH +HUVWHOOXQJ YRQ0LNURIOX
LGLNFKLSV]XHUP|JOLFKHQZXUGHDOVRHUIOOW
0|JOLFKHZHLWHUH$UEHLWHQZlUHQGLH(LQIKUXQJ DQGHUHU0DWHULDOLHQ IU
GLH 'LUHNWOLWKRJUDSKLH /LHHQ VLFK &KLSV GLUHNWOLWKRJUDSKLVFK DXV W\SL
VFKHQ WKHUPRSODVWLVFKHQ3RO\PHUHQZLH ]XP%HLVSLHO3RO\VW\URO KHUVWHO
OHQ VRZUGH GLHV GLH$QZHQGEDUNHLW GHV 6\VWHPV VLJQLILNDQW HUZHLWHUQ
+LHUIUZXUGHQ EHUHLWV HUVWH8QWHUVXFKXQJHQ DQ3UlSRO\PHUHQ YRQ3RO\








]HXJ ]XU8QWHUVXFKXQJYRQ=HOOYHUKDOWHQ GLHQHQ XQG VRPLW GLH(QWZLFN
OXQJYRQ0DWHULDOLHQZHOFKHGDV=HOOZDFKVWXPDNWLYNRQWUROOLHUHQHUP|J
OLFKHQ %LVKHU ZXUGHQ /LJDQGHQPXVWHU PHLVW DXIJHVWHPSHOW RGHU PLWWHOV
7URSIHQDSSOLNDWLRQKHUJHVWHOOWQXUZHQLJH9HUIDKUHQHUODXEHQGDEHLXQWHU
VFKLHGOLFKH /LJDQGHQGLFKWHQ LP0XVWHU =LHOZDU HV GHVKDOE JUDXVWXILJH
/LJDQGHQPXVWHU PLW HLQHU $XIO|VXQJ LP HLQVWHOOLJHQ 0LNURPHWHUEHUHLFK
KHU]XVWHOOHQ 6ROFKH0XVWHU N|QQHQ EHUHLWV KHXWH PLW DQGHUHQ0HWKRGHQ




:LH VLFK ]HLJHQ OLH ZLUG PLW GHU HQWZLFNHOWHQ /LWKRJUDSKLHDQODJH HLQ
:HUN]HXJ ]XU9HUIJXQJ JHVWHOOW PLW GHP VLFK LQQHUKDOE YRQ 6HNXQGHQ
/LJDQGHQPXVWHU YRQ PPð *U|H EHL HLQHU $XIO|VXQJ YRQ P SUR
3L[HOLQYHUVFKLHGHQHQ*UDXVWXIHQDXIHLQHP6XEVWUDWHU]HXJHQODVVHQ
:HLWHUH $XIJDEHQ N|QQWHQ LQ GLHVHP =XVDPPHQKDQJ GLH +HUVWHOOXQJ
JURIOlFKLJHU JHVWLWFKWHU /LJDQGHQPXVWHU VHLQ 'LH IU 'HFNJOlVHU RSWL













6R ZXUGH DXV GHP FKHPLVFK UHVLVWHQWHQ :HUNVWRII 3)3('(0$8 HLQ





$OV HLQHZHLWHUH1HEHQDXIJDEHGHU/LWKRJUDSKLHDQODJH HWDEOLHUWH VLFKGLH
+HUVWHOOXQJ YRQ *ROGHOHNWURGHQ DXI &2&6XEVWUDWHQ IU YHUVFKLHGHQH
$QZHQGXQJHQ6RNRQQWHQ(OHNWURGHQIUGLHHOHNWURFKHPLVFKH,PSHGDQ]
VSHNWURVNRSLH JHIHUWLJW ZHUGHQ ZHOFKH PLWWOHUZHLOH DXIJUXQG ZHVHQWOLFK
K|KHUHU4XDOLWlWGLHELVKHUSHU7RQHUPDVNHKHUJHVWHOOWHQHUVHW]HQ
(LQH0|JOLFKNHLWIUZHLWHUH$UEHLWHQDXIGHP*HELHWGHU(OHNWURGHQKHU






WHUHU]HXJXQJ ZXUGH 68 DXI 4XDU]JODVVXEVWUDWHQ VWUXNWXULHUW 'LH EHU
GLHVH6WUXNWXU DEJHIRUPWHQ6WHPSHOZXUGHQ HUIROJUHLFK IU GDV$XIVWHP
SHOQ YRQ /LJDQGHQPXVWHUQ ]XU 8QWHUVXFKXQJ UHWLQDOHU :DFKVWXPVNHJHO
YHUZHQGHW
(LQHZHLWHUIKUHQGH$XIJDEHZlUHGDV9HUHLQIDFKHQGHV$EJXVVYRUJDQJV







%HOLFKWXQJVYRUJDQJ JHVFKDIIHQ$XI GLHVHU*UXQGIOlFKHZXUGH GHU )RWR
ODFN $FFXUD DXVSRO\PHULVLHUW 1DFK 9HUVDW] GLHVHU 6FKLFKW ZXUGHQ
GDUDXIZLHGHUXPZHLWHUH6FKLFKWHQDXVJHKlUWHWVRGDVVHLQHGUHLGLPHQVLR
QDOH 6WUXNWXU HQWVWDQG0LW GLHVHP%HZHLV GHU SULQ]LSLHOOHQ0DFKEDUNHLW







GHQ )XQNWLRQLHUHQGH 0LNURIOXLGLNFKLSV ZXUGHQ GXUFK $EIRUPXQJ XQG
GLUHNWOLWKRJUDSKLVFK LQQHUKDOEZHQLJHU6WXQGHQKHUJHVWHOOW/LJDQGHQPXV




















$QVJDU:DOGEDXU -|UJ.LWWHOPDQQ &DUVWHQ 3 5DGWNH -UJHQ+XEEXFK
%DVWLDQ(5DSS
0LFURIOXLGLFV RQ /LTXLG +DQGOLQJ 6WDWLRQV )RQ/+6 $Q ,QGXVWU\
&RPSDWLEOH &KLS ,QWHUIDFH EHWZHHQ0LFURIOXLGLFV DQG $XWRPDWHG /LTXLG
+DQGOLQJ6WDWLRQV
/DE RQ D &KLS  9ROXPH  ,VVXH  6  ,661 
'2,&/&*
















%M|UQ:DWHUNRWWH )ORUHQFH %DOO\ 3DYHO 0 1LNRORY $QVJDU:DOGEDXU
%DVWLDQ(5DSS-|UJ/DKDQQ.DWMD6FKPLW]6WHIDQ*LVHOEUHFKW




$QVJDU :DOGEDXU %M|UQ :DWHUNRWWH -XHUJ /HXWKROG .DWMD 6FKPLW]
%DVWLDQ(5DSS
5DSLG ELRFKHPLFDO IXQFWLRQDOL]DWLRQ RI WHFKQLFDO VXUIDFHV E\ PHDQV RI D
SKRWREOHDFKLQJEDVHGPDVNOHVVSURMHFWLRQOLWKRJUDSK\SURFHVV





&RPSXWHU $LGHG0LFURIOXLGLFV 5DSLG *HQHUDWLRQ RI 6WUXFWXUHV IURP '
'LJLWDO'DWDE\PHDQVRI0DVNOHVV3URMHFWLRQ/LWKRJUDSK\







&RPSXWHU $LGHG 0LFURIOXLGLFV &$0) ± +LJK5HVROXWLRQ 3URMHFWLRQ
/LWKRJUDSK\IRUWKH5DSLG&UHDWLRQRI/DUJHVFDOH0LFURIOXLGLF6WUXFWXUHV
WK,QWHUQDWLRQDO&RQIHUHQFHRQ0LQLDWXUL]HG6\VWHPVIRU&KHPLVWU\DQG
/LIH 6FLHQFHV 2FWREHU WK  1RYHPEHU VW  2NLQDZD -DSDQ










0DVNOHVV SURMHFWLRQ OLWKRJUDSK\ IRU WKH IDVW DQG IOH[LEOH JHQHUDWLRQ RI
JUD\VFDOHSURWHLQSDWWHUQV








/LIH 6FLHQFHV 2FWREHU QGWK  6HDWWOH :DVKLQJWRQ 86$













'HVLJQ RI D IXOO\ DXWRPDWHG DVVHPEO\ XQLW IRU LQWHJUDWLRQ RI VXUIDFH
DFRXVWLFZDYHVHQVRUVLQWRSRO\PHUKRXVLQJVIRUELRPHGLFDODSSOLFDWLRQV






&RPSOHWLRQ DQG VWDUWXS RI D IXOO\ DXWRPDWHG DVVHPEO\ SODWIRUP IRU
ELRVHQVRUV
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